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rICAL process decisions must 

wait hours upon the result of a 
rip to the laboratory for a wet 
analysis. But for those determina- 
tions that can be performed colori- 
metrically, continuous, automatic 
endpoint analysis can now be per- 
formed right on the plant floor. New 
Milton Roy instruments continuously 

through every step of a wet 
‘ is in the parts-per-million— 
even parts-per-billion range without 
supervision. And any colorimetric 
analysis that fits these basie require- 
ments can be automated: 


1. No more than four reagents 
required. 
All interfering ions can be 
eliminated. 
No heating, filtering, extracting, 
or decanting needed. 


f 


Clean and clear samples and 
reagents. 


When to use the 
Quantichem® analyzer 


Extremely sensitive Quantichem an- 
alyzers measure concentrations in 
parts-per-billion (ppb) ranges with 
accuracy approaching 3° of full 
scale, and sensitivity of + 1°7 of full 
scale. Typical determinations include 
soluble silica (0-50 ppb), dissolved 
oxygen (0-30 ppb), copper, soluble 
iron, hydrazine, and others requiring 
up to four chemical reagents. 

A dual beam optical system and 
the use of two sample cells (one as a 
reference cell) eliminate all possibility 
of errors in measurement due to 
physical interference with the light 
path, different phototube aging char- 
acteristics, sample turbidity, sample 
color, and dirt on cell windows. 


the benefits of 

c colorimetric 
led by the simp e, COM) f 
e Chemaly r a 
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optione 


how to choose the 
right colorimetric analyzer 


“A completely automatic quantitative analysis lab’’ describes Quantichem color- 
imetric analyzers. The unit illustrated above analyzes silica in parts-per-billion 
concentration, safeguarding boiler and turbine at a major electric generating utility. 


Unique Minus Delta P” metering 
pumps, housed in the analyzer, meter 
up to four reagents with accuracies 
within 0.25%. 

Standard designs include a built-in 
limit alarm and circular or strip chart 
recorder with single or multiple re- 
corders. As many as eight different 
samples can be sequenced through a 
single analyzer, with the analysis of 
each recorded on an eight-point strip 
chart recorder. Individually adjust- 
able limit alarms are also available 
for each of the multiple samples. 


Write for Bulletin 1156-1 


When to use 
the Chemalyzer* analyzer 


The Chemalyzer unit is designed for 
simple colorimetric analyses requir- 
ing a single reagent, such as water 
hardness, residual chlorine and phos- 
phates. A simple inexpensive unit, it 
has no reference cell, and therefore 
requires samples free of turbidity 
and discoloration. Though there is 
no amplification of the measurement 
signal, concentrations of impurities 
are detectable to the parts per million 
range. 

One typical application for Chem- 
alyzer instruments is monitoring ef- 
fluent from zeolite softeners for hard- 
ness. At three or six minute intervals 
as specified ) a fresh sample of effluent 
is analyzed, and the ppm concentra- 
tion of hardness is indicated on the 
face of the instrument. An optional 
feature is a high limit relay and 
switch to energize a red light when- 
ever hardness concentration exceeds 
a pre-set limit. If recording is desired, 


Tradename of Milton Roy Co., Phila., Pa 


CIRCLE NO. 2 ON PAGE 83 


a standard millivoltmeter can be 
quickly wired to recorder terminals 
located inside the analyzer cabinet. 

The Chemalyzer is compact, easy 
to operate, and can be installed in 
minutes. It operates practically main- 
tenance-free. All parts in contact with 
reagents are made of suitable cor- 
rosion resistant materials. 


Write for Bulletin 858-1 


How to control 
with Milton Roy analyzers 


The high limit switch available in 
either instrument can be used to 
initiate control action directly or 
through relays. Typical functions in- 
clude starting or stopping a controlled 
volume pump and starting an auto- 
matic regeneration cycle on a zeolite 
softener. Through the use of a pro- 
portional slidewire in the recorder, 
the Quantichem analyzer can auto- 
matically vary the capacity of a con- 
trolled volume pump, to increase or 
decrease the amount of chemical 
needed by the process. 


Write for complete data. Milton Roy 
Company, 1300 East Mermaid Lane, 


Philadelphia 18, Pennsylvania. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 





Tempered Metering Tube 
Increases Burst Strength 
a Full 50% 
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New Rotameters 
Take 50% Higher 
Operating Pressures 


Now, you can use glass tube rotameters where 
you’ve never dared use them before. New tem- 
pereJ glass metering tubes take up to 50% higher 
operating pressures. Install them with complete 
assurance on process lines that formerly required 
metal tube meters. And gain a desirable extra 
margin of safety wherever rotameters are used. 


How F&P did it 
This major advance in flowmetering art devel- 
oped from two well known facts 


1. Glass has ten to twenty times more com- 
pressive strength than tensile strength. 


2. Endwise pressure and uneven peripheral com- 
pression (as from a stuffing box) impart a 
substantial tensile component. 


First F&P eliminated that tensile component 
by developing the unique O-ring “floating tube” 
seal introduced in the 2700 Series flowmeter. 

Now, F&P has developed a special method 
of tempering the precision borosilicate metering 
tube that boosts compressive strength without 


causing distortion! 


Be sure you get a tempered 
metering tube 
Tempered borosilicate metering tubes are now 
being supplied as standard equipment with all 
Series 2700 flowmeters at no additional cost. But 
you must specify this make and series to enjoy the 
increased pressure rating. 


Get complete information...Now 
Write for your copy of Bulletin 91-123, 
Rotameter Sheds Its Limitations’ 
Fischer & Porter Company, 570 Count 
Road, Warminster, Pennsylvania 


FISCHER & PORTER 
COMPANY 


These MANUFACTURING AFFILIATES y Fischer & Porter enginee ens to the far corners 
of the earth: FISCHER & PORTER ANADA To DOWNSVIEW NTAR e FISCHER & 
PORTER LTC WORKINGTON MBERLAND, ENGLAND « FISCHER & P RTER GmbdH., 
GROSSELLERSHAUSEN, BEI GOTTINGEN, GERMANY « FISCHER & PORTER N.V.. KOMEETWEG 
ll, THE HAGUE, NETHERLANDS « FISCHER & PORTER Pty. LTD., 184 HANNA ST., SOUTH 
MELBOURNE, VICTORIA, AUSTRALIA 
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Cc, is the thing to see 


Take a hard look at fundamentals when you Result—you get what you are really after 
buy diaphragm control valves. ... better controllability at lower cost. 
Why not size up your control valve buying 


Valves of the same size won't necessarily de- 
decisions on a real—not nominal—size basis? 


liver the same amount of valve performance. 
Flow capacity, not nominal size, is the dollar Request Bulletin CV53 
dimension to look at. 


K&M valves provide the largest flow coef- ee ee 
ficient available. That means, in some cases, ae ign ie 
you can use the next smaller size at a worth- ing 
while saving in dollars. In all cases, K&M’s 14.9 
higher Cy produces a smaller pressure loss in 
the body; it places the flow restriction where it 
belongs . . . at the controlled inner valve. 


Averaging 140% of cross-sectional pipe area 
K&M valves provide more space for fluids to 
flow... smoothly, freely with less turbulence. 


KIELEY & MUELLER, INCORPORATED 


Our 79th Year \ . Oldest Pressure and Level Control Valve Manufacturer 
, 64 Genung Street, Middletown, New York 
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THE BLANK STARE Editorial, Charles W. Cove) 


SIMULATION AND ANALYSIS IMPROVE EVAPORATOR CONTROL 
Using both analog simulation before the plant was built plus frequency-response analysis after 


startup Shell obtained fine control of a difficult process D. E. Johnson 


EVALUATION OF HYGROMETERS FOR TELEMETERING 


A guide to selecting the best humidity element for each application from the widely-varying 


Lewis E. Hollander, Jr.. David S. Mills, Thomas A. Per 


types available 


ELECTRIC VALVE-OPERATORS FOR PIPELINE SERVICE 


An ISA committee tested six makes of operators under actual pipeline conditions. Reported 
Ralph J. Osbors 


here are performance failures, service life, and maintenance required 


UNDERSTANDING “BRIDGEWORK"’ 


Chis Instrument Education Experiment shows how Wheatstone bridges work basic knowledg« 


since bridges are used in so many resistance instruments and transducers John McCaslin 


BETTER STARTUPS FOR BATCH PROCESSES 
A new electronic controller, using a simple split input-circuit configuration, markedly reduces 


process startup overshoot and stabilization time Robert L. Farrenkopf 


AUTOMATIC MERCAPTAN TITRATOR AIDS REFINERY PROCESSING 


Standard Oil's in-plant titrators are sharply reducing operating costs of the gasoline “sweetening 
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Accurate blending of petroleum products to a specification viscosity can 
be controlled continuously and automatically. The viscosity of the process 

fluid is compared with that of a reference sample at operating temperatures. Los Angeles, Calif. 
Wide-range temperature compensation is inherent in the Bendix Viscom- oy SP 
art ’s design. Its sensing element withstands up to 650° F. (343° C.) and WEbster 1-3030 

4 nea ; conten. aot aha 608 Midvale Ave 
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Dear Sir: 


As General Chairman of the 15th Annual ISA Instrument- Automation Conference 
and Exhibit I am pleased to announce that the show is developing into the finest 
ever presented by the Society. 


Much of the exhibit space in the vast New York Coliseum has already been sold 
The attendance record is certain to surpass the 32,000 users and buyers who 
attended the ISA show in New York in 1956. And the material selected for the 
many conference sessions is outstanding in its interest, content and application 
to most industries and processes. 


This year the ISA show has been broadened to include military and space instru- 
mentation. 


Attendees will see from September 26 to 30 the greatest exhibit of industrial, 
military and space instrumentation ever assembled under one roof. Nearly 400 
instrument manufacturers are planning to display -- and in many cases demon- 
strate -- the newest scientific equipment. Some 16 Navy laboratories will exhibit, 
as will various Army and Air Force units. NASA will feature a full size, mock- 
up reproduction of the Project Mercury capsule. Attendance will be high from both 
industry and the military. 


Your attendance and participation are invited. The ISA show is the perfect 
medium for viewing and displaying the latest products, services and concepts 
of instrumentation, data handling, computation and automatic controls 


Looking forward to seeing you in New York, 


Sincerely, 


My LEG 


Don G. Mitchell, President 
General Telephone & Electronics 
Corporation 
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DALL FLOW TUBES 
Standard Models 


Extremely low head loss reduces 
pumping and transmission costs. For 
mainline metering of water, sewage, 
non-corrosive trade wastes and gas, 
and low pressure steam. Available in 
6” to 48” line sizes, pressures up to 
250 psi. Durable, accurate, easily in- 
stalled, low cost! 


makes the 


DALL FLOW TUBES 
Plastic Insert Models 


Corrosion-resistant construction . 

meters water, trade wastes, process 
chemicals, salt water, air and gases 
Low cost, light weight, short laying 
length, high accuracy, low head loss! 


DALL FLOW TUBES 
Weldment Models 


For specialized fluid measurement.. . 
metering petroleum, chemicals, gases 
or other process fluids at low or high 
pressures and temperatures. Strong 
weldments of wide variety of metals 
in many forms. 





mM 
POSITIVE CONTROL OF MATERIALS IN morion (fy) § 


difference in differential producers 


No single differential producer is “best” for all metering applications. 
Many factors influence the selection of the right primary element 
fluid, desired accuracy, recovery requirement, capacity, upstream 
disturbances, etc. The difference between “average” and “best” metering of 
flows depends on a thorough evaluation of all pertinent factors. 


type of 


B-I-F can give you better service on flow measurement than anyone else. 


We have done more of it . . . know more about it... 


and have the most 


complete line of differential producers. Unbiased recommendations are based 
on the most comprehensive, performance-proved flow application data 
available to industry. From B-I-F, you get “customized” metering to your 
exact application requirements at standard unit costs. 


For fast, competent help, ensuring maximum efficiency from your 
instrumentation systems through proper primary selection, contact B-I-F. 
Request Ref. No. 100-P5-A for full details. Write B-I-F Industries, Inc., 

553 Harris Avenue, Providence 1, Rhode Island. 


VENTURI TUBES 


For mainline metering, pump testing, 
engine testing, high accuracy test 
installations . . . water, sewage, air 
and other fluids. Feature high accu- 
racy, low head loss, constant discharge 
coefficient over wide flow range. 


VENTURI INSERT NOZZLES, Flanged 


For pump discharge, air conditioning 
condenser and chilled water loops, air 
to aircraft engines (production test 
work), and similar installations requir- 
ing high enduring accuracy. Insert 
design withstands severe thermal 
shock . . . pressures limited only by 
main pipe line. 


VENTURI FLOW NOZZLES, Welded 


Accepted standard for metering radio- 
active water in primary loops of atomic 
reactors, petroleum products in pipe 
lines, condensate lines, etc. Special 
tubes and nozzies suit all high pres- 
sure, high temperature or particular 
materials requirements 


Industries 





BUILDERS-PROVIDENCE * 
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METERS * FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 
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SPECIAL VENTURI NOZZLES 


Specifically designed for metering of 
sludges, slurries and liquids contain- 
ing a high degree of settieabie solids. 
Line sizes from 1” to 12”. Cast iron or 
cast steel body with bronze or stain- 
less steel trim. Single tap design 
adaptable to flushing and purging 
accessories 
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Instrumentation 
and Automatic Control 


News From. 


What are the Russians doing in the field of instrumenta- 
tion? How much do we really know about their activities, 
their scientific achievements? 

The answers are now available through authoritative 
English cover-to-cover translations of four leading Russian 
journals. Sponsored by the Instrument Society of America 
under a grant from the National Science Foundation, 
the ISA “Soviet Instrumentation and Control Translation 
Series” affords an excellent means for keeping abreast of 
the latest developments in Soviet instrumentation. 


LOW ANNUAL SUBSCRIPTION RATES 


specify the year of issue, 


Libraries of Non-Profit 
Academic Institutions 


U.S. & Other US.& Other 

Canada Countries Canada Countries 
Measurement Techniques 1958...$ 20.00 $ 23.00 $10.00 $13.00 
Measurement Techniques 1959... 25.00 28.00 12.50 15.50 


Instruments & Experimental 
Techniques 1958 & 1959 28.00 12.50 15.50 


Automation & Remote Control 

1957 & 1958 .. 30.00 33.00 15.00 18.00 
Automation & Remote Control '59 35.00 38.00 17.50 20.50 
industrial Laboratory "58 & '59.. 35.00 38.00 17.50 20.50 
Combination Subscription to 


112.00 50.00 62.00 
Combination Subscription to 
all 4 Journals 1959 . 122.00 55.00 67.00 
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RUSSIA 


MEASUREMENT TECHNIQUES 

(Izmeritel’naia Tekhnika) — Russian original pub- 
lished monthly by the Committee of Standards, 
Measures and Measuring Instruments of the Coun- 
cil of Ministers, U.S.S.R. Of particular interest to all 
who are engaged in the study and application of 
fundamental measurement. 1958 issues bi-monthly. 


INSTRUMENTS AND EXPERIMENTAL 
TECHNIQUES 

(Pribory i Tekhnika Eksperimenta) — Russian origi- 
nal published bi-monthly by the Academy of 
Sciences, U.S.S.R. Articles relate to function, con- 
struction, application and operation of instruments 
in various fields of experimentation. 


AUTOMATION AND REMOTE CONTROL 
(Avtomatika i Telemekhanika)— Russian original 
published monthly by the Institute of Automation 
and Remote Control of the Academy of Science, 
U.S.S.R. Articles on all phases of automatic con- 
trol theories and techniques. 


INDUSTRIAL LABORATORY 
(Zavodskaya Laboratoriya) — Russian original pub- 
lished monthly by the Ministry of Light Metals, 
U.S.S.R. Articles on instrumentation for analytical 
chemistry and physical and mechanical methods of 
material research and testing. 
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SCANNING | WHAT’S NEW 


SOLID STATE TRANSDUCER-Statham Instruments’ has announced 
development of the first “finished” solid state transducer with thermal char- 
acteristics equivalent to the standard tolerances of strain gage devices. Eval- 
uations of prototypes indicate that the thermal coefficient of sensitivity is 
in the order of 0.015% per degree F and that the thermal zero shift is iess than 
0.01% of full scale per degree F. A transfer function of 0.2 volt per volt exci- 
tation is feasible. Information regarding commercial availability of these 
units will be released in the very near future. 


GOVERNMENT RESEARCH DOLLAR GROWS-For every dollar 
the U. S. spends in purchasing existing types of military weapons and equip- 
ment, 40 cents is spent developing and testing new types, says Dr. Herbert 
York, Director of Research and Engineering for the U. S. Department of De- 
fense. “As a statistical measure of the increasing involvement of the federal 
government in science and engineering,” he explains, ‘““we may note that be- 
tween 1940 and 1960 federal support of research and development rose from 
about $100-million to about $800-billion annually, almost one hundred-fold.”’ 


CONFERENCE ON AUTOMATION STANDARDS — ASA has 
been requested to call a General Conference on automation standardization 
in order to coordinate the various viewpoints that have already begun to ap- 
pear with regard to standards for automated systems. ASA has set a tenta- 
tive date of September 20, 1960, in response to a request by the National 
Electrical Manufacturers Association and Electronic Industries Association. 


“FREEZING” AT 14,000 FT/SEC-— The first commercially produced, 
50 nanosecond (10” second) hypervelocity shadowgraph system was recent- 
ly installed at Eglin AFB by Avco Corporation, to aid in a terminal ballis- 
tics study conducted under simulated high-altitude conditions. The synchro- 
nized response of the .25 microsecond spark-gap light source and .050 mi- 
crosecond Kerr Cell shutter will photographically “freeze” projectiles with 
velocities of more than 14,000 feet per second. 


NEW PIEZOELECTRIC COMPOUNDS DISCOVERED-The dis- 
covery that zinc oxide and cadmium sulfide are strongly piezoelectric has 
been disclosed by A. R. Hutson of Bell Telephone Labs. Zinc oxide, which 
had to be “doped” with lithium to neutralize the excessive conductivity which 
has masked the effect until now, exhibited a degree of piezoelectricity about 
four times as great as that of quartz, while the cadmium sulfide is twice as 
great. 


INERTIAL GUIDANCE TEST SUCCESSFUL-—The first known suc- 
cessful flight of an ICBM anywhere in the world using an all-inertial guid- 
ance system has been made by an Air Force Atlas missile. The first test of an 
ICBM completely controlled by an inertial guidance system was completely 
successful in meeting all programed objectives, and the missile fell within the 
prescribed target area. The inertial system was developed by American 
Bosch Arma Corporation. 
(Continued on Page 12) 
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SCANNING \ WHAT’S NEW (Continued from page 11)——— 


TOWARD A MORE EDUCATED SOCIETY-—An increasingly edu- 
cated society is needed for successful adjustment to an age dominated by 
science and technology, says Dr. Elmer W. Engstrom of RCA. “Perhaps nev- 
er before in history have we been challenged so directly by the need for 
learning how to live with what we have created,” he declares. Emphasizing 
the swift advance of science and technology within the past few years, he 
points out that 90° of the scientists and engineers produced by the human 
race are alive and at work today. 


COMPUTER PROFESSIONALS —A NEW CLASS-— Three major 
computer manufacturers have initiated programs to help train a new class 
of professionals — the computer expert. IBM has announced a major new 
education effort — the IBM Systems Research Institute to be located on 
United Nations Plaza in New York City — to train people to find computer 
system solutions to the most complex business and scientific problems, At the 
same time, the University of Southern California has announced establish- 
ment of a $2-million Computer Center for Education and Research. Reming- 
ton Rand and Minneapolis-Honeywell are cooperating in this program and 
are initiating advanced training programs at USC this year. 


POWERFUL ELECTRONIC TUBE-A tiny, powerful electronic tube, 
called Astracon, has been developed by Westinghouse. The light-amplifying 
tube is said to be so sensitive that it makes visible every individual element- 
ary particle of light that triggers its ultra-sensitive output, increasing the 
ability of even the largest telescopes many times. 


UNDERWATER INSTRUMENTATION-ISA’s Underwater Instru- 
mentation Symposium, scheduled to be held in conjunction with the ISA Fal! 
Conference in New York, September 26-30, takes on added importance with 
the recent release of a series of recommendations to the Navy on the vital 
underseas area of the nation’s defense. The recommendations, made by the 
Anti-Submarine Warfare Advisory Committee of the National Security In- 
dustrial Association, ask for longer, deeper underwater test ranges for evalu- 
ation of torpedoes and missiles. “he Committee also cited what it termed “a 
crying need for more information” on many aspects of oceanography. 


ELECTRONIC HIGHWAY-A major advance in traffic control and safe- 
ty came with a recent demonstration of a full-size electronic highway system, 
complete with “automatic pilot” for automobiles. The nation’s first full-scale 
test of such a system was made by RCA in cooperation with General Mo- 
tors. Two specially equipped cars were guided automatically around a test 
track, accelerating, braking and maintaining safe spacing between each oth- 
er, in response to electrical signals from the road. Road circuits also informed 
the driver of simulated road intersections, roadside service areas and hazard- 
ous conditions ahead. 


THE VANISHING V-P?—Are vice-presidents on the way out? Chalmer 
Jones, general manager of Daystrom’s Control Systems Division, claims that 
use of electronic computers in several process industries is reaching the 
point where they can soon be expected to make some “vice-presidential de- 
cisions.”’ In petroleum processing, says Jones, “they will soon be able to use 
the computer to determine the best way to operate the plant — what fuels to 
produce and in what quantities, taking into consideration present prices at 
the market, transportation costs, and other elements that go into ‘vice-presi- 
dential decisions’.” 


12 ISA Journal 
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solve some present airborne data 
acgfistion problems. The 1/4 volt unit 
@ a direct reflection of this effort to 
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noise ratios. 
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MANY “LEADERS” IN DIGITAL 
COMPUTERS, BUT 

ONLY ONE LEADER IN 

DIGITAL CONTROL COMPUTERS 





THE THOMPSON -RAMO-WOOLDRIDGE PRODUCTS COMPANY 
a division of Thompson Ramo Wooldridge Inc. 
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80% OF ALL 
DIGITAL CONTROL 
COMPUTERS 

NOW OPERATING 
IN INDUSTRY ARE 
RW-300 SYSTEMS 


There are many companies which 
make various kinds of digital com- 
puters. These electronic machines 
serve useful purposes, ranging from 
the handling of payrolls to the solv- 
ing of abstract mathematical prob- 
lems, but they are not intended to 
contro/ industrial processes. They 
are not designed to be connected 
directly to processes or test loops. 


The Thompson-Ramo-Wooldridge 
RW-300 Digital Control Computer is 
built specifically for that purpose— 
to operate continuously a diversity 
of production processes in such 
industries es electric power, primary 
metals, missile and aircraft, elec- 
tronics, chemicals, petroleum refin- 
ing, pipelines, cement, and nuclear. 

The RW-300 leads the field with 18 
installations which have logged a 
total of 145,000 hours of operation— 
more than 16 years. It provides reli- 
ability exceeding 99% in around-the- 

ck applications. That is why you 
will see RW-300 systems in 80% of 
ill industrial installations employing 
digital control computers. 

For further information on the 
RW-300 and the associated engi- 
neering services, call or write Mr. 
Raymond E. Jacobson, Director of 
Marketing, Dept. ISA-1218- 

RW- 300 computer controlling ammonia 


production at Monsanto Chemical 
Company plant, Luling, Louisiana. 


TRW 
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Licensed 


Central Scientific Company, 
Chicago, has been licensed to 
manufacture and sell Sinclair 
Research Lab’s Sinclair-Cenco 
Gravitometer. The instrument 
can be used to blend crude oil 
products or a variety of other 
liquids to a constant outgoing 
gravity. 

Recently developed for the pe- 
troleum industry by Sinclair, it 
is especially designed to direct 
liquids of differing gravity into 
specific pipe lines or storage fa- 
cilities, to continuously measure 
the gravity of a liquid flowing 
through a pipeline for the pur- 
pose of quality control and to 
obtain a permanent gravity rec- 
ord. 

It has a response time of 30 
to 35 seconds. 


Sales and Earnings 


Instrument industry sales and 
earnings continue to break rec- 
ords, with no foreseeable end to 
the upward trend. Among the 
companies scaling the financial 
heights: 


Beckman Instruments made a 
21% increase in sales and a 68° 
increase in net earnings for the 
nine months ended March 31, 
1960. In dollars: Sales totaled 
$39.4 million compared with $32. 
4 million a year ago; net earnings 
were $2.4 million against $1.4 
million a year ago. 


General Controls showed net 
sales for the quarter ended 
March 31 at $10.9 million as com- 
pared with $9.6 million a year 
ago. 


Varian Associates made a 27 
sales increase and a 25° earn- 
ings increase in the first half of 
1960 over the same period in 
1959. Sales were $22 million, up 
from $17.3 million in ’59; earn- 
ings were $1.3 million compared 
with $1.1 million in ’59. 


Clevite had a record-breaking 
first quarter. Sales and other 
revenues were $25.9 million com- 


pared with $19.9 million in the 
same period last year. 


First quarter sales of Bell and 
Howell pushed ahead of the pre- 
vious year: $24 million in first 
quarter 60 compared with $20.3 
million last year. 


Fairchild Camera reports the 
best first quarter in its history. 
Net earnings were $801,000, or 
77¢ per share an increase of 
108% over 1959 first quarte1 
earnings of $385,000, or 37¢ per 
share. 


Milton Roy first quarter sales 
rose to $1,068,626 from $865,245 
in the same period in 1959. 


Recently merged Systron-Don- 
ner released comparative sales 
figures (combined): $1.8 million 
for August °58 to January ’59 
increased to $2.4 million for Au- 
gust 59 to January ’60. 


Contracts 


Burroughs has awarded a $3.5 
million contract to Lockheed for 
installation and_ flight-testing 
ALRI systems in two aircraft to 
provide a seaward extension of 


SAGE. 


Giannini Controls has_ been 
selected by the Air Force to de- 
velop a three-axis accelerometer 
for Wright Air Development Div. 


U.S. Science Corporation will 
deliver $250,000 worth of photo- 
control systems to Grumman 
Aircraft. The devices permit a 
pilot flying at high speed to map 
an area photographically with 
automated cameras 


A $3.6 million nuclear subma- 
rine training center which will 
electronically simulate full-scale 
naval battles will be developed 
and built for the Navy by the 
Ordnance Division of Minneap- 
olis-Honeywell. 


Aeronutronic has been selec- 
ted by NASA for negotiations 
leading to construction of a 300 
pound instrument space package 
to be sent to the moon within 
the next two years 
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CONTROL SYSTEM PANELS 


FACILITIES , 


Mason-Neilan research, development and manufacturing fa- Mason-Neilan offers a wide selection of equipment for applica- 
cilities are located at Norwood, Mass. Additional assembly tion to ground support systems — instruments for transmis- 
and service facilities are maintained at Los Angeles. sion and/or control of temperature, pressure and flow; control 


For Accurate Performance in Missile Ground Support Systems... . 


Masoneilan Dependable 
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PRODUCTS | / 


Masoneilan Controls have compiled excellent records in all 
types of service. Installations shown typify the wide scope of 
successful applications; assurance of dependable performance. 


valves, including those especially suitable for low temperature 
service on liquefied gases, featuring tight shutoff and fast, 
powerful actuators; packaged systems, wired and piped. 


Where critical operational requirements must be met Masoneilan Controls 
have an outstanding reputation for stamina and reliable performance. 
This record has been established under a wide variety of service conditions 
in conventional and nuclear power plants; in processing plants; on naval and 
commercial ships; and on gathering and transmission pipe lines. 


The facilities, installations and representative products shown here reflect 
an overall capability which can be useful to you who are concerned with 
the design and installation of missile ground support systems. Product 
information and engineering cooperation may be obtained by writing to 


NMASON-NEILAN 


Division of Worthington Corporation 


29 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Sales Offices or Distributors in Principal Cities in United States and Abroad 
In Canada: Worthington (Canada) Ltd., Mason-Neilan Division 








Special Control Valves 


TO MEET THE RIGID SPECIFICATIONS OF 
THE NUCLEAR AND CRYQGENICS INDUSTRIES 





This spotless room is used only to assemble ultra-clean control 
equipment for the nuclear power field and guided missile pro- 
gram. It is pressurized and conditioned by filtered air. Nothing 
in the “White Room” is touched with bare hands. Daily clean- 
ing is accomplished through vacuum outlets in the walls. 


Technicians use special pre-cleaned tools to assemble the 
equipment. They are outfitted in lint-free garments and plastic 
boots. These precautions insure that each piece is immaculate 
until capped and sealed for shipment. 


SS24RA a typical example of the severe standards required in the 


nuclear power industry. Fisher engineers specially designed this control valve 
to handle “hot” radioactive material within the body as well as surrounding 
areas. The alloy body was hermetically sealed by inert gas seal welds. When 
subjected to a mass-spectrometer leak detector test, a leakage of less than 
1x10°*cc per second, at standard conditions was shown 


Finally, the entire control valve is completely encased to permit decontamina 
tion of the system. Constructed in 1” to 12”' sizes. 


Call on Fisher engineers when you have control valve requirements that must 


conform all, or in part, to nuclear or cryogenics specifications. CISHER: 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


BUTTERFLY VALVE DIVISION 





CON) rNENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA- SINGE 1880 


COMPANIES 


* ON THE MOVE 


New Companies 


Newly formed Vega Electron- 
ics, concentrating on the electro- 
acoustical and electromechani- 
cal fields, will headquarter at 
10781 North Highway 9, Cuper- 
tino, Calif. 

Continental Controls Compa- 
ny, P. O. Box 192, Nashua, N. H.., 
is a new company specializing 
in electrohydraulic control com- 
ponents and systems. 





The formation of Astro-Sci- 
ence Corp., and the purchase of 
the Concertone Division of 
American Electronics, Inc., has 
been announced by George Otis 
and P. H. Stanton, Los Angeles 
electronics executives. 


Trade Agreements 


Servo Corporation will take 
over manufacturing and market- 
ing of Sperry Products Compa- 
ny’s complete line of railroad 
radio communication systems. 

A working arrangement for 
the development and marketing 
of new types of nuclear instru- 
ments has been announced joint- 
ly by Perkin-Elmer and Atomi- 
um Corporation. 


Mergers 


Jarco Services, Inc., has been 
incorporated into Weighing & 
Controls, Inc. 


Systron Corporation and Don- 
ner Scientific have merged to 
form Systron-Donner Corp. 


Barton Instrument has gained 
a controlling interest in Breck 
Electronics. 


Expansion 


General Precision Equipment 
has entered the transistor field 
with the formation of Kearfott 
Semiconductor Corp., operating 
under the Kearfott Division. 


Telecomputing Corp. has 
formed Value Engineered Prod- 
ucts, Inc., a wholly-owned sub- 
sidiary, to produce advanced 
electronic equipment using Val- 
ue engineering concepts. 
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NEW... 
PYRO-EYE* 


Two-Color 
Optical Pyrometer 


provides 


fully automatic temperature measurement, record- 
ing and control in the ranges from 750 'C to 2500 C 
and 1400°F to 4500 F. 


Pyro-Eye is designed for in-plant and laboratory 
temperature measurement of incandescent molten 
metal, glass, ceramics, billets, rods, sheets, refrac- 
tories and many other high temperature applications. 


Continuous, automatic measurement and control of 
high temperatures is now possible because Pyro-Eye 
provides a high degree of repeatability and accuracy. 


Pyro-Eye is accurate because it is relatively unaffected 
by unknown or variable emissivity. It measures tem- 
perature as a function of spectral characteristics . . . 
not as a function of total radiation. 


*Trade Mark of Instrument Development Laboratories, Inc 
Get full details ... 
See PYRO-EYE in Booth 1603 
15th Annual ISA Exhibit 
N. Y. C. Coliseum, Sept. 26-30 


or write 





INSTRUMENT DEVELOPMENT LABORATORIES, INC. 


Subsidiary of ROYAL McBEE 
67 MECHANIC STREET, ATTLEBORO, MASS., U.S. A. 
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Six points under automatic control with one LEN Infrared unit. 


ra New L&N Infrared Analyzer Package 
automatically holds furnace and 


generator atmospheres “in line” 


® Generator and furnace atmospheres of as many 
as six points taken from any location in your heat 
treat can be controlled by one unit. 
This new package of the time-proven L&N IR 
. , nalyzer, designed specifically for allurgical use, is 
It is a completely assembled package with all nec- Analyzer oe ed Sf sy J meté g 
= ea , now automatizally controlling atmospheres in a number 
eSSarl/ hardware panel mounted, piped and : - 
att of well known metalworking plants. It has earned the 
tL, ° . 
respect of management and operating personnel alike 
for its accuracy, dependability and ease of maintenance. 


The L&N IR Analyzer equipment for automatic control 
of heat treating atmospheres offers five outstanding 
advantages. 


It is rugged, reliable and easy to operate. 


Each unit may be calibrated for either CO, CO, 
wr C 7 ° ° ~ 7; 
or CH,. For more information request Folder N-91-620(1) 
from your nearest L&N office or write 4929 Stenton 
Ave., Phila. 44, Pa. 


Calibration is accurate and positive ... requires 


only three minutes, on-the-spot. 


Littl 
La. 
LEEDS NORTHRUP 


Instruments tT AL Automatic Controls + Furnaces 
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Exchange of US-European 
Instrument Know-How Urged 


At ISAJ invitation, Milton- 
Roy Company president Robert 
T. Sheen reports below his im- 
pressions of European instru- 
ment trends following a three- 
week sweep through Italy, Ger- 
many. Netherlands and England, 
last February. Sheen, an ISA 
past president, was accompanied 
by Dr. Earl J. Serfass, who re- 
cently joined Milton-Roy as vp 
of Research and Development. 


Instrumentation and its use are 
advancing rapidly in European 
industry. The English are regu- 
larly holding their “Instruments, 
Electronics & Automation Exhi- 
bition” in London, sponsored by 
SIMA (Scientific Instrument 
Manufacturer’s Association). 
The Germans instrument mak- 
ers decided that ACHEMA, the 
chemical industries show held 
every three years, was so large 
that instruments deserved sep- 
arate showing. So they started 
their own show “INTERKAMA” 
— the first being held in 1957, 
and the second scheduled for 
October, 1960, in Dusseldorf. 


The appearance of English- 
and German-made instruments 
is distinctly “European” and dif- 
ferent from American manufac- 
ture, with a squareness of de- 
sign both distinctive and neat. 
European philosophy of instru- 
ment design and application dif- 
fers from ours. Because of lower 
labor costs, a European instru- 
ment manufacturer seems will- 
ing to place his product on the 
market in a form that may re- 
quire much more plant mainten- 
ance and attention than would 
be acceptable here, partly be- 
cause European plant instrument 
technicians seem better trained 
for their jobs. 


While Continental mechanical 
and pneumatic instrumentation 
is at a high level, the English, 
perhaps, are ahead on electron- 
ics. In manufacture of particu- 
larly control valves, continental 
European makers certainly are 
equivalent to their US counter- 
parts. Their growth undoubtedly 


is faster than ours over the last 
five years because of the catch- 
ing up they were doing after 
the war. I believe that this rate 
of growth must inevitably slow 
as it reaches maturity and mark- 
et saturation; but there still is a 
long way to go in satisfaction 
of this European market. 

Any progressive US firm of 
even medium size is taking an 
ostrich-like attitude if it does not 
consider full exploitation of its 
technical know-how in the Euro- 
pean market, either through es- 
tablishment of joint manufactur- 
ing ventures, license agreements, 
or sales agreements. In _ the 
world market, both European 
and Japanese competition is 
keen on instrume.ts, and un- 
doubtedly will be keener in the 
years ahead. I believe we will 
do better to join them than to 
fight them by proposing exces- 
sive US tariffs or other trade 
barriers. Certainly we have 
know-how that is wanted and 
desired in the European and 
World Markets. The best of tech- 
nical know-how from both Eu- 
rope and from this country can 
be achieved through collabora- 
tion and proper forms of techni- 
cal exchange for the maximum 
profit to both. 

Where much labor is required 
for instrument manufacture and 
there is large volume, European 
makers can sell their product 
less expensively than US manu- 
facturers. Considering fringe 
benefits, in April 1959*, Euro- 
pean hourly wages varied from 
$0.57 in Holland to $0.78 in Ger- 
many ($2.71 in the US). 

European industrial processing 
plants certainly are using more 
instruments and are very re- 
ceptive to new ideas in solving 
control problems. In perspective, 
I believe we have much to gain, 
not only for America, but for 
the good of the Free World, by 
encouraging technical exchange 
and partnership with instrument 
companies both in England and 
on the Continent. 


*U.S. News & World Report, May 30, 1960 
page 117 


extension 
wire In 


installation 
costs 


When four or more pairs of thermocouple 
extension wires are needed, SERvV-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers « Engineers ¢ Distributors 


623 West 30th Street, Chicago 16, Iilinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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New ElectriK Tel-O-Set... 


needs in a single compact 
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This Honeywell electric control 
station meets all of your require- 
ments for operator convenience. 


One compact case houses every 
function the operator needs to 
supervise a control loop: indica- 
tion of process variable and set 
point on the same scale; the con- 
trols needed to switch from auto- 
matic to manual; controls for 


everything an operator 
control station 


and the transfer doesn’t have to 
be hurried since the valve remains 
under control during the transfer. 


You can also order the controller 
with the proportional band, rate, 
and reset adjustments on the 
front of the panel conveniently 
located below the control station, 


or at the rear of the panel. 


These are just a few of the fea- 


manual control; and indication tyres that make the new ElectriK 


of valve position. Tel-O-Set control system an out- 


standing value. Your Honeywell 


The ElectriK Tel-O-Set control 


. . engineer can give you complete 
station assures easier bumpless 8 8 y I 


details. Call him today .. . he’s 
as near as your phone. 


transfer than ever before available 
because there’s no need to“‘lineup”’ 
MINNEAPOLIS-HONEYWELL, 
Fall River, Massachusetts. 


or‘‘match”’ pointers. A null balance 
indicator eliminates guesswork, 
Poor eee Ci 


Oy api ERING THE FUTURE 
ae" 
Ws a» FR 


Honeywell 


1) Valve position indicator continuously indicates controller 
output when on automatic control 


2] Set point index is conveniently located on same scale as 
process-variable pointer; you can see from a distance any devia- 
tion of variable from set point. 
z 3) ’ © Rectilinear 4-inch calibrated chart is easy to read. At 
° standard chart speed, four hours of recording is always visible. 
Pn Unit has daily chart tear off or 30-day rewind. Both recorder 
° and control station take the same 54" x 6” panel cutout. 
° You get bumpless switching from automatic to manual con- 
gr a trol because you don’t have to match pointers. In the balance 
i 4 position, the valve position indicator is part of a null circuit that 
compares controller output and manual output. When indicator 
reads 50%, both outputs are perfectly matched. 
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JACC Announces Top Program 


The just-released preliminary 
program for the Joint Automatic 
Control Conference is packed 
with top-quality papers by some 
of the industry’s best known 
figures in the field of automatic 
control. From all indications, 
JACC will more than fulfill its 
promise to be one of the most 
significant meetings ever held 
in this country on the subject 
of control theory. 


The Conference, scheduled for 
September 7 through 9 on the 
MIT campus at Cambridge, 
Mass., is jointly sponsored by 
five leading U.S. technical socie- 
ties. These include AIEE, AIChE, 
IRE, ISA, and this year’s host 
society, ASME. 


ISA has given its full support 
to JACC—in fact, we'll host 
next year’s Conference—and has 
programed three sessions for ’60: 
General Papers I and II and Con- 
trol Components II. 


ISA President John Johnston 
says of the Society’s role in 


JACC: 


“The majority of the member- 
ship and the... Executive Board 
are unanimously determined to 
exert every possible effort for 
the advancement of the science 
and technology of instrumenta- 
tion through every dignified 
media available to a _ technical 
society. 


“The Joint Automatic Control 
Conference is an excellent ex- 
ample which attests to the virtue 
of this arrangement. Five so- 
cieties, each with a_ strongly 
interested group active in the 
control theory field, have band- 
ed together to program one of 
the most significant meetings 
ever to be held in the U.S.A. on 
this subject. Each society is con- 
tributing to the program content. 
There is no competition for 
authors. An elite audience is 
expected, and a wholly satisfy- 
ing experience in terms of tech- 
nical challenge and exchanges 
between authoritative sources is 
assured. 
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“This pattern of complete co- 
operation ... is an object lesson 
to each of us, demonstrating that 
a concerted interest in the funda- 
mental needs of a segment of 
our Society transcends any tend- 
ency toward isolationist, self- 
servient goals. The Steering 
Committee, headed by ASME’s 
W. D. Archibald, and the Pro- 
gram Committee under James 
Mozley, also of ASME, are to be 
congratulated on their fine work 
in spelling out the basis for a 
meeting such as this.” 


WEDNESDAY, SEPTEMBER 7 
OPTIMAL SWITCHING 


Session chairman: R. E. Kalman, RIAS 


Session vice-chairman: N H. Choksy 
Johns Hopkins University 


Dynamic Synthesis of Higher Order Satu- 


rating Systems, F. Kurzweil, Jr., IBM 
Solution Space Approach to the Design of 


Optimal Control Systems, Yu-Chi Ho 
Harvard University 

The Optimum Response of Second-Order 
Zero Seeking Velocity Controlled Sys- 
tems with Contactor Controls, I. Flugge- 
Lotz and Mih Yin, Stanford University 


Pulse-Width Relay Control in Sampling 
Systems, W. L. Nelson, Columbia U 


NEW TECHNIQUES IN 
CONTROL SYSTEM THEORY 


Session chairman: J. E. Gibson, Purdue 
Session vice-chairman: B. Fiedland, Co- 
lumbia University 


Design of Optimum Multivariable Control 
Systems, E. B. Lee, Minneapolis-Honey- 
well Regulator Co 


Reduction of Dimensionality and the Dy- 
namic Programing Treatment of Control 
Processes, R. Bellman and R. Kalaba 
The Rand Corp 

Kinetic Lyapunov Functions for Stability 
Analysis of Nonlinear Control Systems, 
S. S. L. Chang, New York University 


New Results in Linear Filtering and Pre- 
diction Theory, R. E. Kalman, RIAS, and 
R. S. Bucy, Johns Hopkins University 


CHEMICAL PROCESS DYNAMICS 


Session chairman: L. M. Zoss, Valparaiso 
University 


Session vice-chairman: A. S. Foss, E. I 
du Pont de Nemours & Co., Inc 


Survey of the Literature on Heat Ex- 
changer Dynamics and Control, T. J 
Williams and H. J. Morris, Monsanto 
Chemical Co 

The Dynamics and Control of Distillation 
Units and Other Mass Transfer Equip- 
ment, R. R. Rothfus and D. H. Archer 
Carnegie Institute of Technology 

Dynamics of Chemical Reactors, L. Lapi- 

jus, Princeton 


DYNAMIC TESTING 


OF COMPONENTS AND SYSTEMS 
Session chairman: J. P. Lienesch, The 
Foxboro Co 

Session vice-chairman: J. J. Hamrick 
Burroughs Corp 

Basic Survey of Methods Available for 
Dynamic Testing of Components and 
Systems, L. A. Gould and R. W. Rasche 
Massachusetts Institute of Technology 


Dynamic Testing of Industrial Systems, 
A. R. Catheron, The Foxboro Co 


A Simulation Facility for the Study of 
Decision Making in Complex Military 
Systems, J. M. Doughty, USAF 

Measurements in 


Dynamic Mechanical 
Fuimarello 


Computer Systems, A. J 
IBM 


Dynamic Impedance Measurement of Elec- 
trical Contacts, E. S. Mathison, IBM 


GENERAL PAPERS I 


Knudsen, General 


Session chairman: R 
Motors 

Session vice-chairman: J. L. Harned, Gen- 
eral Motors 

Optimization of Chemical Processes, A. E 
Hoerl and C. R. Hall, E. I. du Pont de 
Nemours & Co., Inc 

Accurate Pressure Regulation by Digital 
Servo System, O. K. Kowallis, Wiancko 
Engineering Co 

Fractionation Control by Chromatography, 
H. J. Maier, Perkin-Elmer Corp 

Application Factors in Transmitter Design, 
V. V. Tivy, P. H. Drinker and M. C 
Kessel, The Foxboro Co 


GENERAL PAPERS II 


Session chairman: J. L. Harned, General 
Motors 

Session vice-chairman: Leroy Taylor 
Vickers, Inc 

High Temperature Pneumatics —Its Use 
and Control, J. Rivard and J. Pembleton 
Vickers, Inc 

Pneumatic Control- 


High Performance 
F Sperry Gyro- 


lers, F. J. Finegan, Jr 
scope Company 
A New Technique for the Simulation of 
Transport Lags, R. K. Sterns, Computer 
Systems, Inc 
Physical Implementation of Torque-Satu- 
rated, Second-Order Linear Servos with 
Optimum Switching Schemes, R M 
Howe and L. L. Rauch, University of 
Michigan 


THURSDAY, SEPTEMBER 8 
ADAPTIVE CONTROL 


Session chairman K. Goff, Leeds and 


Northrup 
Session vice-chairman: J. Schwartzenberg 
Leeds & Northrup 


Optimalizing Control with Process-Dynam- 
ics Identification, P. Eykhoff and O.J.M 
Smith, University of California 


(Please Turn to Page 26) 





another unit in 
Foxboro’s exclusive 100% solid-state 
electronic Consotrol* system 





Simplest 
most 
reliable 
electronic 
recorder 
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yet! 


no amplifiers...no electrical adjustments 


The precision and speed of electronics...plus the sim- 
plicity and reliability previously associated only with 
pneumatics. That's the new Foxboro M/64 electronic 
Consotrol recorder. 

The M/64 uses a powerful magnetic torque motor to 
operate pens directly from a high-level 10-50 ma d-c 
signal. There's no amplification necessary—no slide- 
wire or rebalancing unit. 4-inch vertical strip chart 
gives full-scale readability of records. One and two- 
pen models available for semi-hazardous or non- 
hazardous service. 





The M/64 slides out of its housing like a drawer, 
so all servicing may be done from the front of the 
panel. Yet there is no interruption to recorder opera- 
tion! What's more, zero, span, and linearity are all 
simple mechanical adjustments, so familiar to pneu- 
matic instrument users. 

Write today for Bulletin 21-10. It describes the new 
M/64 Recorder in detail, as well as the many other 
advanced instruments in Foxboro’s complete 100% 
solid-state electronic control system. The Foxboro Com- 


pany, 347 Neponset Ave., Foxboro, Mass. 
*Reg. U.S. Pat. Of 


FOXBORO 


REG. U.S. PAT. OFF 


ELECTRONIC CONSOTROL INSTRUMENTATION 
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for every function 
in the control loop 
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SCANNING COMING EVENTS, from Page 24 


An Error Criterion for Adaptive Systems, 
R. Van Wechel, Hallamore Electronics 
Adaptive Control Through Sinusoidal Re- 
sponse, K. C. Smith, Boeing Airplane 
Co 


SYNTHESIS AND PROGRAMING 
OF DIGITAL COMPUTER 
CONTROL SYSTEMS 
Session chairman: J. R. Ragazzini, New 
York University 
Session vice-chairman: A S Robinson 
Bendix Corp 
Control Programing—Key to the Synthesis 
of Efficient Digital Computer Control 


Systems, A. S. Robinson, Bendix Corp 


Information Handling Efficiency of a Digi- 
tal Control Computer, H. Freeman, Sper- 
ry Gyroscope Co 

Logical Organization of the Honey well 
D-290, J. J. Eachus. Minneapolis-Honey- 
well Regulator Co 


SELECTED PAPERS ON 
AUTOMATIC CONTROL 

Session chairman: T. P. Mahoney, Ray- 
theon Company 

Session vice-chairman: R. E. Claflin, Jr 
Claflin Associates 

Synchronous Networks, G. Weiss, Poly- 
technic Institute of Brooklyn 

The Application of Feedback Control 
Techniques to Organizational Systems, 
R. B. Wilcox, RCA 

A Simulation Study of Semi-Automatic 
Air Traffic Control Systems, A. S. Jack- 
son, S. Pardee and H. Ottoson, Thomp- 
son - Ramo - Wooldridge Products Com- 
pany 

Control Concepts for Nuclear Ramjet Re- 
actors, R. E. Finnigan, Lawrence Radia- 
tion Lab 

Stability and Control of Nuclear Rocket 
Propulsion, R. R. Mohler, University of 
California 


GENERAL PAPERS III 


Session chairman; J. L. Shearer, Massa 


chusetts Institute of Technology 

Session vice-chairman: F D Ezekiel 
Massachusetts Institute of Technology 

Approximate Method for Calculating the 
Time Response in Linear, Time-Varying, 
and Nonlinear Automatic Control Sys- 
tems, B. Naumov, Institute of Auto- 
matics and Telemechanics, Moscow 
USSR 

An Approach to the Design of Power 
Servomechanisms, D. V. Stallard, Feed- 
back Controls 

improvement of the Power Efficiency of 
a Hydraulic Control System by the Use 
of a Gain-Compensated Control Valve, 
S. Y. Lee, Massachusetts Institute of 
Technology 

CONTROL COMPONENTS I 

Session chairman: W. E. Sollecito, General 
Electric 

Session vice-chairman: P. Troutman, Gen- 
eral Electric 


PERCOS—Performance Coding System of 
Methods and Devices Used for Measure- 
ment and Control, E. Mittelmann, Con- 
sulting Engineer 


A-C Tachometer Specifications, D. Bloser 
Daystrom Tansicoil 


Dynamic Response Testing, P. S. Buckley 
E. I. du Pont de Nemours & Co., Inc 


CONTROL COMPONENTS II 


Session chairman: A. R. Aikman, Schlum- 
berger Wells Surveying Co 
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Session vice-chairman: R. M. Howe, Uni- 
versity of Michigan 
Standard Servo Package 
Spencer, Vickers, Inc 
Analysis of Electrohydraulic Valves and 
Systems, R. C. Cataldo, General Motors 
The Dynamics of Common Magnetically 
Damped Instruments, M M Gibbs 
Minneapolis-Honeywell Regulator Co 


System, R 


REPORT ON THE FIRST IFAC 
CONGRESS 

Session chairman: H. Chestnut, General 

Electric, first president of IFAC 
A team of outstanding automatic control 
specialists will report on technical devel- 
opments observed first-hand at the forth- 
coming First IFAC Congress, Moscow 
USSR. Reports will include analysis of 
the present status and future trends in 
automatic control theory, scientific and 
industrial applications and control systen 
components An open discussion perioa 
will follow the formal presentation 


FRIDAY, SEPTEMBER 9 
SPECIAL TOPICS 


Session chairman: W. Van der Velde 
Massachusetts Institute of Technology 

Session vice-chairman: H. Mori, Hydel 
Inc 

Integral Transforms for Algebraic Analysis 
and Design of a Class of Linear-Variable 
and Adaptive Control Systems, G. W 
Johnson, IBM 


Techniques in Multivariate 


Regression 


Adaptive Control Systems, A. B. Bishop,‘ 


Ohio State U., and H. R. Chope, Indus- 
trial Nucleonics Corp 

Optimum Design of Passive-Adaptive, 
Linear Feedback System with Varying 
Plants, P. E. Fleischer, New York Univ 

Investigation of Periodic Modes of a Sam- 
pled Data Control System Containing a 
Saturating Element, W. E. Meserve and 
H. C. Torng, Cornell University 


NONLINEAR SYSTEMS 


Session chairman: G. S. Axelby, Westing- 
house Air Arm Division 

Session vice-chairman: H. A. Miller, Tay- 
lor Instrument Companies 

On Minimum of Maximum Expected Devi- 
ation from an Unstable Equilibrium 
Position of a Randomly Perturbed Con- 
trol System, Masanao Aoki, University 
of California 

A Nonlinear Analysis Technique for an 
On-Off Servo, R. Farrah, Bendix Corp 

Synthesis of High Order Nonlinear Con- 
trol Systems with Ramp Input, Chi- 
Neng Shen, Rensselaer Polytechnic In- 
stitute 

A Phase Space Investigation of Bi-Stable 
Systems by Means of Vectors, R ’ 
Halstenberg, Convair-San Diego 


CASE HISTORIES AND COM- 
PUTERS FOR ON-LINE 
CONTROL SYSTEMS 


Session chairman: R. G. Lex, Leeds and 
Northrup 

Session vice-chairman: H. R. Koen, Minne- 
apolis-Honeywell Regulator Co 

Programing for Process Control, E. Borg- 
ers, Thompson-Ramo-Wooldridge Prod- 
ucts Co 

Computer Control System for a Contin- 
uous Annealing Line, J. T. Bradford, Jr 
Jones & Laughlin, and R. W. Kirkland 
General Electric 

Process Control Computer System for 
Vinyl Chloride Manufacturing at B. F. 
Goodrich Chemical Company, Calvert 
City, Ky., H. Flum, Thompson-Ramo- 
Wooldridge Products Co 

Hybrid Computers for Process Control, 
G. Birkel, Jr., Radiation, Inc 


OPTIMUM CONTROL OF 
CHEMICAL PROCESSES 


Session chairman: T. J. Williams, Mon- 
santo Chemical Co 

Session vice-chairman: A. M. Fuchs, Boon- 
shaft & Fuchs 

Dynamic Solution to a Generalized Chem- 
ical Processing Model,.R. E. Boydston 
Information Systems, Inc 

Considerations in the Design of a Dynamic 
Control System for Generalized Chem- 
ical Processing Model Considered as a 
Nonlinear System, A. E. Beecher and 
L. A. Gould, Massachusetts Institute of 
Technology 

Optimization of a Chemical Processing 
System, J. H. Decanini and L. A. Gould 
Massachusetts Institute of Technology 

Dynamic Optimization and Control of a 
Stirred Tank Chemical Reactor, W. Kip- 
iniak and L. A. Gould, Massachusetts 
Institute of Technology 


PANEL DISCUSSION: THE ROLE 
OF THE UNIVERSITY IN CON- 
TROL TECHNOLOGY 


A panel discussion by three educators and 
a representative from industry on such 
questions as: is there such a thing as an 
academically prepared control engineer? 
what would be the ideal academic prep- 
aration for this field? what kind of grad- 
uate specialists does industry want? what' 
kind of research in control technology can 
universities undertake? what kind of aid 
can industry give to universities to help 
develop competence in control technology? 





WESCON 


August 23-26 


More than 200 nationally 
recognized authorities in. the 
field of electronics and related 
technical areas will partici- 
pate in the 40 convention ses- 
sions of WESCON, to be held 
in Los Angeles, August 23-26. 


Presentation of new devel- 
opments in technical fields 
will take a range of forms, 
including contributed papers, 
tutorial papers, symposia, pan- 
el discussion, invited speakers 
and workshop sessions. 


A highlight of the technical 
sessions will be a series of four 
workshops on “Management 
of Manned Machine Systems,” 
“Analysis of Manned Machine 
Systems,” “Synthesis and De- 
sign of Manned Machine Sys- 
tems” and “Operation and 
Training of Manned Machine 
Systems.” 


For a complete program, 
write to WESCON, 1435 S. La 
Cienga Blvd., Los Angeles 35. 
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COSTS NO MORE iS. BASIE Sa 


INDIVIDUALLY NUMBERED TUBES—Numbers in white BLACK POLYETHYLENE TUBES—Pigmented, high molec- 
appear at 2-1 2” intervals throughout the length, thus ular weight virgin polyethylene Type P tubes are em- 
permitting positive identification of every tube any- ployed for maximum resistance to environmental stress 
where along the length, as well as at each end. cracking and aging in sunlight. 


THREE STANDARD TYPES TO MEET YOUR SPEGt. eee 


CRESCENT POLYETHYLENE MULTITUBE is composed of 2. mechanical injury by a flexible, interlocked, galvan- 
to 37 individually numbered, black Type P tubes spiral- ized steel armor, or a polyvinyl chloride (PVC) sheath 
ly cabled together for greatest flexibility and to elimi- or a combination of both where it is desired to protect 
nate distortion and stress on the tubes when bent to a the metallic armor against corrosion. 

small radius. The tubing assembly is protected against 


STANDARD TYPES NN = 
; Pe RREPPP eee 


TYPE PA — _ Interlocked metallic armor provides 
complete mechanical protection to the - ALLS SELL 


inherently corrosion resistant tubing. 


TYPE PAT — _ Polyvinyl chloride sheath over the ar- 
mor adds corrosion protection for the 
armor. Can be buried in the earth. 


TYPE PT - PVC sheath gives limited mechanical 
protection. For use in troughs, trays or 
conduit. 


CRESCENT POLYETHYLENE PRECISION INSTRUMENT 3 8” and 1/2” OD sizes in up to seven bright colors 
TUBING — TYPE P developed through extensive re- and black for use as single tubing behind panels and 
search, improved manufacturing methods and rigid in MULTITUBE when specified. 

test standards, will continue to be available in 1/4”, 


CRESCENT INSULATED WIRE & CABLE CO., INC. 
TRENTON, NEW JERSEY 


CIRCLE NO. 16 ON PAGE 83 July 1960, Vol. 7, No. 7 





NEED THE BEST MINIATURE 





Now we can give you 2 to 4 weeks 
delivery on TRANSC OPE pneumatic 


and electronic recorder housings 





RECORDERS IN A HURRY? 


Ready for instrumentation—but no instruments? Here is 

good news! We will ship you TRANSCOPE housings with manifolds within 
2-4 weeks of receipt of your order. The unique plug-in features of the 
90J pneumatic and 700J electronic recorders and TRANSCOP/ controllers 
enable you to install these housings and make all necessary connections 
to the tagged manifolds while we complete manufacture of the 
instruments. You will then be ready to plug in recorders on delivery 
approximately 4-6 weeks later—and be on stream immediately. 

Now your expansion or modernization plans need not be crippled 

by the current long deliveries prevalent in the instrument industry. Take 
advantage of the exclusive design features of these Taylor miniature 
recorders and be on stream up to 6 weeks sooner than otherwise possible. 
How is this possible? The same features that enable us to ship the housings 
early permit our Production Department to build up a reserve stock 

of separate housings and built-in manifolds. Two shifts daily, including 
Saturdays, assure fulfilment of this delivery schedule. 

Call your Taylor Field Engineer for the complete story on the 
TRANSCOPE line—the hottest instruments on the market today! Or 
write for Bulletins 98286 (pneumatic), and 98335 (electronic). 

Taylor Instrument Companies, Rochester, N. Y., or Toronto, Ont. 


MEAN ACCURACY FIRST 
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GREIBACH 


PRECISION 
METERS 


GIVE YOU 
BETTER THAN 


V/4* ACCURACY 


... DESIGNED-IN, 
CONSTANT, GUARANTEED 


Greibach-patented Bifilar no-friction move 
ment and weightless light beam pointer 
use no pivots, no jewels, no hairsprings, no 
amplifiers. Greibach meters start with near- 
perfect accuracy. Accuracy is unaffected 
even by overloads of 100,000% (to 
125,000,000% in some cases). Rugged 
shock-proof design cradles the coil; with- 
stands up to 500 G’s. There’s nothing to 
wear, vary or age with use, so accuracy 
remains high over long periods. Most me- 
ters leave our plant with measured accu- 
racy of better than 1/10% 


OTHER EXCLUSIVE GREIBACH 
PRECISION METER FEATURES: 


® Sensitivity to 0.2u amp. full scale 

e Resistance to 1/300th of conven- 
tional meters 

@ Energy Drain as low as 4x10™™ 
watt 

© No parallax 
reading angle 

® Multiple Ranges 
one meter 

The secret of Super-Precision Per- 

formance is in this cartridge, con- 

taining unique Bifilar Suspension. 


For full details on 
aren the thousands of 
craw range - combina- 
tions available, 
4 write, wire ofr 
4 phone today for 
detailed 20-page 

catalog 


~ GREIBACH 
INSTRUMENTS 
CORPORATION 


327 North Avenue, New Rochelle, N.Y. 
Phone: NEw Rochelle 3-7900 
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READER FEEDBACK 





Investors Take Note 


First of all, my congratulations on 
the continuing improvement of the 
ISA Journal. It used to be argued that 
it was impossible to cover all the fields 
of ISA interest in one issue, but I be 
lieve you are showing this statement 
to be false 

In scanning through the February 
issue, I thought that your method of 
presenting the basics of the field con 
tained far more interest than the pre 
vious techniques of supplying specific, 
detailed information. I would say that 
two-thirds or better of the articles con- 
tained information of interest to me. 

Particularly, 1 wish to thank you for 
the excellent article on “Analyzing the 
Instrument Market” (pp. 62-66). It is 
excellently done and covers a tremen- 
dous amount of little known informa- 
tion. It entirely justifies a follow up in 
a few months on what the Commerce 
Department is doing to reclassify the 
Industry. 

In your article you include as instru 
ments a few groups that I wondered 
abou: and suggest that possibly they 
should be excluded 


1. Pumps—in general these are not 
the instrument type. A few may be, 
but probably not a significant dollar 
percentage of the whole pump manu 
facturing total 

Ovens & Furnaces—should be con 

sidered as tools not instruments 
3. Electronic tubes—tubes may be used 
in an instrument but are not instru- 
ments in themselves. 
4. Communications — although this 
might be under the instrument field, 
the general acceptance of the existence 
of it as a field in itself leads me to be- 
lieve it should be omitted. 

The article, however, is excellent, 
and for the fun of it I computed the 
growth curve. It shows a rate of growth 
of the instrument industry of 62% in 
ten years or 6.2% per year. The Gross 
Naticnal Preduct growth appears to be 
about 3.8% per year. Of interest, I be 
lieve, is the fact that the growth of the 
instrument industry is about 2% better 
than that of the GPN—an interesting 
point for investors 

Charlie, could you send me three 
reprints or tear sheets of the article. 
Several of our people in management 
are interested, and I would like to give 
them one each. 

T. G. MacAnespu 
The Martin Compan) 
Baltimore, Md 


More Sources for Hi-Temp ‘Couples 


Editor's Note: On page 66 of our 
April issue, ISAJ tabulated all known 
commercial suppliers for the new tung 
sten/rhenium, etc., thermocouple ma- 
terials. We learn that two firms were 
Please add the following 


to your sources 


OV erl nt »ked 


Engelhard Industries 
Baker Platinum Division 
11 ; Astor a, 

Newark 2, N.J 
Complete Couples 
26% Re 74% W/W. 
Wire: Ir/Ir-Rh — from 0.003”; Ir/W 
—().020”, 0.025” and 0.030”; 26% 
Re/W — 0.010” & 0.020” matched 


couples 


Ir/Ir-Rh, Ir/W, 


Claud S. Gordon Co. 

623 West 30th 

Chicago 16, Ill 

Complete Couples: All malleable met 
als, as well as Re’ W; W /W26Re: Re 
Mo; Ir/Ir-Rh; W/Mo. 

Applications: Research, nuclear reac 
tor, rocket engine, missile nose cone, 
industrial research and process testing 
Wire: All elements 0.005” and up. 
Calibration data available 

Protection Tubes: tantalum, columbi 
um, molybdenum 0.040” to 0.250”. 
Zircaloy 0.125” to 0.250” 

Insulators: MgO; AlsO:, BeO 


To Keep Our Country Strong 

I extend my congratulations on your 
interesting and urgent editorial, “More 
Action for Education” (October 1959 
ISAJ). It is gratifying to know that 
others in the scientific field feel the 
need for more “effective education”. 

In June of 1957, when I graduated 
as a Bachelor of Science in Civil Engi 
neering, universities were taking meas 
ures to offer scientists and engineers 
a more “liberal” education. Courses 
in business administration, the arts 
and the political and social sciences 
were made much more a part of the 
engineering curriculum. Education had 
taken the first steps to eradicate the 
stereotype of the scientist and engineer 
as a “spectacled, bushy haired man, 
deeply engrossed in a maze of glass 
ware and test tubes watching the proc- 
essing of mysterious fluids” (unfor- 
tunately sometimes true.) I started out 
into the world expecting industry to 
pick up the job where education had 
left off. (Please Turn to Page 34) 





NEW DIFFERENTIAL activated by BARTON 


RUPTURE-PROOF 


PRESSURE SWITCHES METER BODIES 





for FLOW, LIQUID LEVEL and 
DIFFERENTIAL PRESSURE APPLICATIONS 





MODEL 258 
INDICATING DIFFERENTIAL PRESSURE SWITCH 


The Model 258 indicating switch employs vibration and shock 
resistant milliswitches to energize alarm circuits when pre- 
determined limits of differential pressure, flow or liquid level are 
exceeded. The 270° pointer rotation provides maximum readability 
and the direct-set switch contacts are adjustable over the entire 
scale. Scales are available for direct reading of differential pres- 
sure, flow or liquid level. The instrument is actuated by the 
Model 224 Rupture-Proof Differential Pressure Unit, and incor- 
porates all of the advance features of this unit. The Model 258 
was designed to meet industry’s need for a highly readable and 
sensitive switch, suitable for high static pressures, but responsive 
to small differential pressures. For festher information request 
Bulletin 258-1 





MODEL 250 
INDICATING DIFFERENTIAL PRESSURE SWITCH 


The Model 250 measures and indicates differential pressure, flow 
and liquid level and energizes alarm circuits when measurement 
exceeds predetermined limits. This instrument is the direct-set 
type with contact points externally adjustable over the entire scale 
Contacts can be set for high or low, double high or double low 
operation. The 250 employs a large, target-type, indicating pointer 
and red contact set pointers. The Model 199 Rupture-Proof 
Differential Pressure Unit is used to actuate the indicating pointer 
and one or two magnetically operated mercury switches. Scales 
are available for direct reading of flow rate, differential pressure, 
or liquid level. For further information request Bulletin 250-1. 








MODEL 251 
INDICATING DIFFERENTIAL PRESSURE SWITCH 


The Model 251 indicating switch employs shock resistant milli- 
switches to energize alarm circuits when predetermined limits of 
differential pressure, flow or iiquid level are exceeded. The Model 
224 Rupture-Proof Differential Pressure Unit is used to actuate 
the indicating pointer and one or two milliswitches. Switch con- 
tacts are the direct-set type, adjustable over the entire scale. The 
indicating pointer traverses a 120° arc over the 3%” round dial 
and is graduated uniformly for differential pressure or liquid level 
measurement. Square root scales are provided for direct reading 
of flow rate and special scales can be furnished for indicating the 
quantity of fluid in tanks. The Model 251 is qualified for shock 
and vibration conditions under the provisions of MIL-S-901, and 
is used in critical applications by the Armed Services. For further 
information request Bulletin 251-1. 





5SBO MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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The Visicorder directly records 
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The Emerson Research Laboratories at Washington, D.C., 
directly-recorded this chart on a Honeywell Model 906 
Visicorder. The chart shows a canceller test of a number 
of letters through a new mail-handling machine devel- 
oped by Emerson for the U.S. Post Office Department. 


In this test, the Visicorder took only 3 hours to reveal 
information that would have taken 3 weeks to get by any 
other means: what factors were responsible for the chang- 
ing speeds of letters as they traveled through the machine 
at the rate of 30,000 letters per hour. Constant letter- 
travel speeds were necessary in order to register the 
cancellation mark on the stamp every time. 


This Visicorder record revealed that motor speed varia- 
tions, belt slippage and slippage of the letter in the drive 
rollers were responsible. A synchronous drive motor, a 
timing belt drive and a better grade of rubber in the drive 
rollers were added to solve the problem—at a vast saving 
in engineering time. 


Milton Stovall, Emerson Project Engineer, uses the Visicorder to measure 
roller bounce caused by various letter thicknesses, and the consistency of letter 
speed through the new Emerson Automatic Mail Cancelling and Facing Machine 








high-speed lietter travel 





Recent Models of the 906 Visicorder 
incorporate time lines and grid lines 
and record up to 14 simultaneous chan 
nels of data. 


eeeereeee eee ee eee ee eee eee eee eee eee eee 


The NEW Model 1108 Visi 
corder, with many automatic 
features and the convenience of 
pushbutton controls, is ideal for 
intermediate uses requiring up 
to 24 channels of data. 


eeeeeee eee eee eee eee eee ee eee eeeeeeeeeeeeeee 


The Model 1012 Visicorder is 
the most versatile and conven- 
tent oscillograph ever devised for 
recording as many as 36 chan- 
nels of data. 
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The Honeywell Visicorder is the pioneer, completely 
proven, and unquestioned leader in the field of high-fre- 
quency, high-sensitivity, direct-recording ultra-violet os- 
cillography. Here are some of the reasons why Visicorders 
provide the most accurate analog recordings available: 
constant flat response and sensitivity of galvanometers; 
grid-lines simultaneously recorded with traces to guar- 
antee exact reference regardless of possible paper shift 
or shrinkage; flash-tube timing system for greater accur- 
acy of time lines; superior optics for maximum linearity 
of traces. 


No matter what field you are in... research, development, 
computing, rocketry, product design, control, nucleonics 

the high-frequency (DC to 5000 cps) Visicorder 
Oscillograph will save you time and money in data ac- 
quisition. 


Call your nearest Minneapolis-Honeywell Industrial Sales 
Office for a demonstration. 


Reference Data: write for Bulletins 1108, 1012, and HC906B 


Minneapolis-Honeywell Regulator Co. 
Industrial Products Group, Heiland Division 
5200 E. Evans Avenue, Denver 22, Colorado 


EERING THE FUTURE 


Honeywell 


Hi) Qudustriol Products 
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ELECTROLYTIC 
CONDUCTIVITY 
EQUIPMENT 


CONDUCTIVITY BRIDGES 


Industrial Instru- 
ments offers a 
complete line of 
electrolytic con- 
ductivity bridges 
for the measure- 
ment and control 
of solution con- 
centration. Standard models are available 
for use in conductive solutions: ranging from 
distilled water to concentrated acids or al- 
kalis, and in all temperature ranges. 


CONDUCTIVITY CONTROLLERS 


For steam generation, 

water purification, 

chemical processing 

general lab work, and 

wherever continuous 

indication and/or 

control of solution 

conductivity is re- 

quired Industrial Instruments has a wide line ot 
practical instruments designed specifically for 
the job. Also available are conductivity recorders 
in circular and strip-chart, single and multi-point 
types as well as battery-operated units. 


CONDUCTIVITY CELLS 


A single source for alt 
your cell needs. Body 
materials in the wid- 
est range of materials 
to meet every require- 
ment for temperature, 
pressure and corro- 
sion resistance. Com- 
plete selection of cells designed to meet your 
application requirements...no universal com- 
promises. Nickel platinum, graphite, gold or tin 
electrode materials as well as a comprehensive 
selection of cell constants and ranges for every 
measurement application. 


Write for your 
personal copy of 
our new Catalog #23. 


Industrial 


Industrial 
| Instruments inc. 
89 Commerce RoadeCedar Grove. Essex County. N. J 
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(Letters, from Page 30) 


After two and one half years of 
working for a large engineering and 
consulting firm, it is sad to admit 
that I have been greatly disillusioned. 
From my own experience and through 
associations with other engineers in 
various fields it seems that industry 
encourages furthering of education 
only in one’s specific field, be you 
engineer or otherwise, and so “know 
more and more about less ard less.’ 
Most companies have some type of 
.uition retund program wherein some 
portion of tuition fees will be repaid 
.o men working for advanced degrees, 
provided this degree is in someway 
cecnnected with the work in which this 
specific company is engaged. Few, if 
any, even encourage people to further 
their education so as to have a realis- 
tic understanding of our way of life 
and how it works politically, econom- 
ically and socially. 


While fulfilling my military obli 
gation (June-August 1959) I found 
it ironical that our mélitary leaders are 
concern in teaching 


showing great 
Forces the 


members of the Armed 
ideas of freedom and the principles of 
our way of life they are called on to 
defend. The highly-skilled technicians 
of modern warfare are being forced 
by their leaders to understand what 
our way of life is, whereas the leaders 
of industry don't seem to care whether 
their army of highly-skilled technicians 
(who shape and produce what we 
have to defend) know any more than 
their specific job. 


Man today faces many new prob 
lems and he is searching for their 
solutions. With the start of the “Mis- 
sile Age,” suddenly science and engi 
neering were thrown onto the public 
In our race with Russia for the con 
quest ot outer space, everyone seems to 
think that getting to the moon first 
is our only problem. Already we are 
beginning to encounter many obstacles 
along the course in our race for outer 
space and world peace. Many of thes« 
problems arise from science and the 
products of scientific industrilization; 
and the problems can be solved only 
by men with broad and _ farsighted 
vision in the sense that they must 
understand these problems both as a 
scientist and as a statesman and hope 
to see how they will effect the future 
Modern technicians often are cloister- 
ed in their laboratories and factories 
and spend very little time thinking 
about the effects of their creations on 
the people who use them, and the 
purpose for which they are used. We 
had better start looking for qualified 
men and means to solve tnese prob 


lems derived from the awing forces 
unleashed by splitting the atom. 


“Effective Education” can alleviate 
some of these problems and train men 
to search for their solutions. These are 
schools that aim at importing and 
widening knowledge which are dedi 
cated to the education of adults both 
as individuals and as members of 
many groups. They have programs and 
individual courses ideally suited for 
specialists who want to widen their 
views, and programs and classes for 
the adult who suddenly finds his edu 
cation antiquated. Schools such as thes¢ 
throughout the country need the sup 
port of Industry. We must start now 
before it is too late or we may write 
the epitaph of civilization by our 
ignorance and neglect. Everyone must 
take up the torch that they have 
thrown down; I hope this letter will 
encourage you to continue the job 


Nicholas A. Gulli 

11 South Dutcher St 
Irvington-on-Hudson 
Neu ) ork 


ls There A Fourth Dimension? 

We enjoyed reading your editorial 
‘Instrumentation in Three Dimen 
sions” (ISA] 5/60). Do you have ad 
ditional statistics on the $8 billion for 
instruments and related preducts in 
1960? In other words, a fourth di 
mension which designates the par 
ticular instrument or operation taking 
place at the 3,000 intersecting points? 


D. Wolko: 
Airborne Instruments Laborator) 
Deer Park, Long Island, N. 


Editor's Note: Please see p 3, ISAJ 
1/60, and p 62, ISAJ 2/60, for an 
analysis of the instrument industry and 
market. Unfortunately we cannot sup 
ply tear sheets of these two articles be 
cause the great demand has exhausted 
our supply. When reprinted, we will 
send you a copy. 


As to the fourth dimension and the 
specific kinds of instruments falling 
on the 3,000 intersecting points: There 
are many hundreds of different pieces 
of hardware which will apply, depend 
ing on the variable and conditions 
We are working on an understandabl 
listing of these and hope to have it 
available in the fall 
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Dekoron products are first in the field for wide selection quality service... New 
product development. And the New Poly-Cor is the latest development to make instrument 
tubing news. 
For here is a superb instrument line harness of exceptional quality with features never 
before available. Check them carefully. New grade of all-black polyethylene for 
operation at higher temperatures . . . number coding of tubes for easier hook-up 

. Mylar” vapor barrier... lighter weight. All these features are now 
standard in New Poly-Cor — and at no increase in price 


Request a Dekoron sample today and get full specification data from 
your local representative. Dekoron products represent years of 
experience in the instrument field... are application-engineered 

by the company with the greatest application experience. 


Lengths 
UP TO 1000 FEET 


Vinyl Sheath 
Lighter Weight FLEXIBILITY 
EASIER 
INSTALLATION 


Number Coding 
CONVENIENCE 


Mylar Barrier 


Al/-Black Tubes 
NO PENETRATION 


ULTRAVIOLET 
RESISTANCE 


New Black Polyethylene 
HIGHER TEMPERATURE 
OPERATION 


5 
rs, 


NS quality * research « service 


SAMUEL MOORE & COMPANY * DEKORON PRODUCTS DIVISION : MANTUA, OHIO 
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CAM 


DE-LINE 
/ 


THE ENGINEER'S 


Pap ANNUNCIATOR 


if 


GREATEST FL YIBILITY 


IN THE FELL 


AVAILABLE IN MANY SEQUENCES 


+ 


. 


BACKLIGHTED 
OR 


BULL’S-EYE 


SIDE BY SIDE OR STACKED, 
DE-LINE modular design retains 
Original custom appearance as 
system grows. 


SAME PLUG-IN operates from 
normally open OR normally closed 
trouble contacts. 


O4 -O7F-O 
AUXILIARY CONTACTS N.0.-N.c. 


standard with most plug-ins. 


SEQUENCE OPTION 

qatter installation by 

0 meansof independent 

m §6slide switch at each 
point. 


DE-LINE plug-ins are 
self-policing. Systems 
are rugged and 
dependable. 


THERE] INSTRUMENT CORP. 


Dept. F, 1811 W. Irving Park Rd 
Chicago 13, Ill. ¢ GRaceland 7-7850 








REPRESENTATIVES IN ALL PRINCIPAL CITIES 
COMPLETE MONITORING SYSTEMS FOR INDUSTRY 
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TESTING INSTRUMENTATION 





Figure 1. Test engineer mounting strain gages and transmitter on EHV 
transmission line with power momentarily cut. Vibration-test data 
will be radio-telemetered to mobile test laboratory. 


Mobile Vibration Lab 


Learning more about the dy- 
namic behavior of Extra-High- 
Voltage (EHV) __ transmission 
lines is an important element in 
the development of this signifi- 
cant new utility program.* Mak- 
ing measurements and process- 
ing data in field tests on lines 
in service requires high-speed 
data-handling equipment and 
advanced techniques of measure- 
ment. Results of such tests pro- 
vide key information for revi- 
sion and modification of the 
high-voltage transmission lines 
and other equipment in field op- 
eration. One aspect of field test- 
ing is dynamic behavior which 
involves line vibration frequen- 
cies and amplitude, nature of 
wave form, tension on line, and 
the weather conditions at the 
time particular oscillations and 
vibrations occur. 


*For more data on the instrumentation 
of the EHV project, see “High-Power 
Instrumentation pp. 84-85, ISAJ May 
1960 


Preformed Line Products Com- 
pany, of Cleveland, Ohio, has 
developed a compact mobile lab- 
oratory to perform field tests 
for dynamic behavior of lines. 
Mounted in a jeep, the radio- 
telemetry system can be oper- 
ated by a two-man crew. It con- 
tains a short-range radio trans- 
mitter, receiving equipment, dis- 
criminating equipment, and a 
two-channel Brush direct-writ- 
ing recorder for handling test 
data. Also included are a com- 
munications radio, anemome- 
ters, and various indicators. 

A major advantage of this mo- 
bile test laboratory is that test 
data are telemetered directly 
from a special unit on an ener- 
gized line to the Brush recorder 
for immediate analysis. 

Tests generally are done in 
areas where prevailing winds 
create vibrations that can result 
in conductor fatigue damage. Vi- 
bration frequencies from 5 to 

(Please Turn to Page 38) 





Fire when ready 


EXTERNAL 
Test -— 
CONTACTS 


LOCK OUT RELAY —— 


2 & 2 es maT 


TIME DELAY RELAY —— 


MODEL 
1572 
Plug-in Chassis 


Automatic Safe-Starts 


with Wheelco Flame-otrols 


THE 
MARK 
OF 
QUALITY 


Dependable Wheelco Flame-otrols monitor gas, oil 
or combination flames . . . in small or large furnaces, boilers, 
kilns and dryers . . . with automatic “flame-out”’ protection, 
programmed purging, warm-up proving, pilot proving, and 
ignition timing. Semi-automatic or manual operation is 
available. Wheelco Flame-otrols have easy-servicing plug-in 
chassis, heavy-duty construction, printed circuit boards, 
standard electronic tubes and external test contacts. All 
contacts are visible and accessible during programming. Your 
nearby Wheelco office has field-experienced engineers ready 
to help you .. . call them anytime. 





fe ae 
Wheelco Instruments Division 
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__ LOW VOLTAGE 
TRANSFORMER 


ELECTRONIC 
— CIRCUIT 
TRANSFORMER 


— FLAME RELAY 


: g SAFE START RELAY 


ADJUSTABLE 2-15 
— MIN. PREPURGE 
TIMING 


WHEELCO CONTROL CENTERS — 
Wheelco designs, assembles and 
prewires control centers to contain 
all systems for control, indication, 
recording and alarms .. . for pro- 
gramming all combustion phases 
above) . . . or simple flame-off 
manual-start (below). 


ace BARBER-COLMAN COMPANY 


BARBER-COLMAN of CANADA, Ltd., Dept. G, Toronto & Montreal @ Export Agent: Ad. Auriema, Inc., N.Y 
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Only Voltmeter with the 
Factual Fifth Figure 


WHEN FOUR-DIGIT ACCURACY 
JUST ISN’T ENOUGH, specify the 
five-digit NLS V35 —world’s most 
accurate digital voltmeter. Only the 
V35 gives you the “factual fifth 
figure”. . . full five-digit resolution of 
0.001%. Here is the instrument for 
your measuring jobs demanding max- 
imum accuracy — automatic missile 
checkout, readout and printout in 
data logging and computer systems, 
critical production inspection. Only 
the V35 offers you the benefits of “no- 
needless-nines” 
ability, increased speed, longer parts 
life. Contact NLS today for the full 
story. 


logic — greater reli- 


V35 Specifications: Measures DC voltage from 
+0.0001 to +999.99; DC voltage ratio from 
+00.001% to +99.999% ... DC voltage ac- 
curacy is +0.01% of reading or +1 digit 
—_ overall accuracy for voltage ratio is 
+0.005% of reading or +1 digit . . . “factual 
fifth figure’’— 0.001% resolution . . . trans- 
istorized ‘‘no-needless-nines” logic . plug-in 
modular construction . . . simple external con- 
nections for AC/DC converter, pre-amplifier 
and data logging accessories . One-package 
design — 5%” high — for standard rack mount 

automatic selection and indication of range 
and polarity interchangeable plug-in step- 
ping switch-resistor assemblies sealed in oil... 
$3,750.00, complete. Available in four-digit 
model for $3,150.00, complete. 


Originator of the Digital Voltmeter 


non-linear systems, inc. 
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100 cps have been found. When 
the mobile unit arrives at a test 
site, the crew notifies the power 
company, power is cut off tem- 
porarily and a crew member 
climbs the transmission tower. 
Strain gages, and/or accelero- 
meters, and the transmitter are 
attached to the conductor (Fig- 
ure 1). When the crewman de- 
scends, the power company re- 
energizes the line. Electrical 
power is momentarily interrupt- 
ed. The transmission line be- 
havior is then picked up on the 
ground receiving equipment and 
directly recorded for analysis. 
Improved methods are being 
planned which will permit trans- 
ducers and transmitters to be 
attached without interruption of 
power. 


Strain gages used are Tatnall 
metal film gages especially de- 
signed for this application, and 
applied with pressure-sensitive 
cement to withstand extended 
atmospheric exposure. Strain 
gages usually are discarded or 
left on the conductor when a test 
is completed; the lead wire being 
trimmed closely to prevent co- 
rona emission. 


The Performed Line Products 
telemetering transmitter (Figure 
2) is a single-channel, transistor- 
ized, battery-powered, FM/FM 
transmitter enclosed in a metal- 
lic casing. It meets the require- 
ments of low power-radiation, 
signal discrimination in the pres- 
ence of corona and high mag- 
netic field, weather-ability, co- 
rona-free exterior at voltages up 
to 345 kv phase-to-phase, and 
ease of battery replacement. A 
300-hour specially-designed mer- 
cury battery is used. The circuit 
is stable enough operationally 
under normal ambient condi- 
tions. 





Figure 2. The transistorized trans- 
mitter is housed in a light weight 
aluminum casing for easy han- 
dling and installation. 


The transmitter is adaptable to 
one, two or four active legs of a 
Wheatstone bridge circuit. The 
strain-gage bridge is an integral 
part of the subcarrier oscillator. 
Changes in the resistance of a 
strain gage bring about a change 
in the frequency of the subcar- 
rier oscillator. The varied sub- 
carrier frequency then modulates 
the carrier frequency. This dou- 
ble modulation is radiated to the 
mobile ground receiving equip- 
ment a distance generally cover- 
ing from 100 to 1000 feet. 


The ground receiver demodu- 
lates the carrier frequency and 
the discriminator detects the 
subcarrier frequency. The dis- 
criminator output is fed directly 
into a two-channel Brush Instru- 
ments Mark II direct-writing re- 
corder which has a self-contained 
amplifier (Figure 3). 


Information obtained from the 
record includes: frequency of vi- 
bration, amplitude of the trans- 
duced signal, wave form, damp- 
ing indexes, tension on the line, 
correlated occurrence of vibra- 
tion, and in general, its vehem- 
ence. Data so obtained indicates 
the degree of adequacy of a 
given line design, and thus can 
lead to improvements in future 
installations. : 


Figure 3. Brush two-channel direct-writing recorder flanked by short 
range radio transmitter with receiving and discriminating equipment. 





VELOCITY 
LVsyn 








Linearsyn 





DISPLACEMENT 


DISPLACEMENT 


Models 580 (top) 
and 581 (bottom) 


Precision 
'l'ransducers 


FROM 


SANBORN 


Linear motion transducers available from Sanborn 
Company now include the compact, ready-to-use 
580 and threaded 581 ‘‘probe- 


flange-mounted Mod: 
styles’’ for displacements as small as 0.00002 
thirty models (shielded and unshielded) of the rug- 
ged Linearsyn differential transformer for strokes 
from +0.005" to +1.0", displacements as small as 
0.000001"... and twelve models of the LVsyn for 
producing a DC voltage proportional to a linear 
velocity. Features of the 580—581 probe-style units 
include 0.5% linearity; basic sensitivity at 2400 cps 
of 2.4 volts output inch displacement / volt excita- 
tion; built-in output level adjustment, phase shift 
and temperature change compensation; carbide- 
tipped stainless steel contact rod riding in jeweled 
bearings. Both the LVsyn and Linearsyn trans- 
ducers are extremely durable units, immersible in 
working fluids, introduce little or no friction, and PRESSURE 
have infinite resolution. Standard Linearsyn coil 
lengths range from 0.564" to 6.88", LVsyn coil 
lengths from 3.16” to 22.75" 
For differential and single-ended pressure meas- 
urements, Series 267 and 268 transducers for opera- 


Series 267, 268 


tion in a carrier system offer sensitivities of 40 uv 
mm Hg / volt excitation and 40 uv /0.1 mm Hg volt 





for long stroke, high pressure, 
high temperature requirements... 


special-order LVsyn and Linearsyn dis- 
placement transducers can be supplied. 
Strokes up to 20” are possible pressure 
ratings up to 5000 psi, when transducer is 
submerged ina high pressure medium. 
operating temperature ranges as wide as 
65°F to +450°F. Consult factory, stating 
your requirements, 


excitation. Compact, Monel cases have standard 
Luer connectors. 

Contact your local Sanborn Sales-Engineering Repre- 
sentative for bulletins containing complete facts or 
write the Sanborn Industrial Division in Waltham 
Sanborn Sales-Engineering Representatives are located 
in principal cities throughout the U.S., Canada and 
foreign countries. 


SANBORN COMPANY 


INDUSTRIAL DIVISION 





175 Wyman St., Waitham S54, Mass. 
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PRESSURE 
CONTROL 


FOR AIR OR GASES 


New low pressure dia- 
phragm control for 
gases or air. Can be 
used three ways; for 
pressure, negative 
vac.) pressure or dif- 
ferential pressure. 
Two operating ranges, 
1.0” to 30.0” and 1/2 to 
5 psig. 


External Adjustment 
Sealed mercury contact 
Visible calibrated dial 
Visible on-off circuit 
Repetitive trip point 


WRITE FOR BULLETIN PG 


Ee. 
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APPLICATIONS 





VACUUM SIGNAL 


RECIRCULATING LOAL 


TO VACUUM RECORDING CONTROLLER 


Figure 1. Schematic diagram for grinding-mill cascade control system. 


Controls Maintain 
Peak Grinding Load 


Keeping a grinding operation 
going at full load and constant 
horsepower while the size and 
hardness of the feed varies is 
quite an undertaking! To do just 
this, a control system that auto- 
matically adjusts the input feed 
in relation to the volume of the 
load was designed and built by 
Trans-Weigh Company, King of 
Prussia, Pennsylvania for use in 


je» 


a large eastern iron-ore mine. 
According to engineers, this in- 
stallation includes four closed- 
circuit grinding lines regulated 
by individual control systems, 
plus separate Belt-Meter units 
that measure and record total 
tonnages of plant output. 

Each of the four grinding lines 
(Figure 1) includes magnetic sep- 
arators and a rod mill in open 


THE MERCOID CORPORATION 


4201 Belmont Ave., Chicago 41, III Figure 2. Operator checks vacuum recorder-controller on Belt-Meter installation. 


Ore bins, belt conveyors are in background; portion of rod-mill drive is in fore- 


ground, 
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circuit, followed by a ball mill, 
cyclone classifier, and magnetic 
separator in closed circuit. 


A weighing carriage, equipped 
with a resistance-type load cell, 
senses the ore weight on the belt. 
Since the belt speed is deter- 
mined by a tachometer genera- 
tor driven by the return belt, 
the generator’s output voltage 
is fed to the load cell whose 
resulting output voltage is the 
product of belt speed and load. 
A potentiometer, equipped with 
an integrator that displays total- 
ized tonnage on a digital counter, 
indicates and records instantan- 
eous flow; provides a pneumatic 
wide-band proportional control, 
automatic reset action, and an 
adjustable control index. 


When the ore becomes harder, 
reducing the mill capacity, the 
circulating load increases, and 
the cyclone vacuum, as sensed 
by a probe in the cone vortex, 
also increases. This drives the 
vacuum pen upscale; the output 
air-pressure signal decreases, 
driving the index in the Belt- 
Meter recorder downscale. (Fig- 
ure 2). 


Then the Belt-Meter recorder 
pen is farther upscale than the 
index pointer, indicating exces- 
sive feed to the rod mill. The 
output pneumatic signal from 
the recorder to the positioner 
decreases, and the control rheo- 
stats are driven mechanically 
toward the minimum speed. 
With less voltage applied to the 
generator field, lower voltage is 
delivered to both table-feeder 
drive-motor armatures. 


As a result both feeders slow 
down and undergo continued 
correction (because of reset ac- 
tion in the vacuum-controlling 
instrument) until the vacuum in 
the cyclone returns to the con- 
trol point. If the circulating load 
decreases, opposite control ac- 
tions take place and the results 
are reversed. 


This type of control often is 
termed “cascade” control be- 
cause the output signal from one 
instrument (vacuum controller) 
feeds the set point of the second 
(Belt-Meter) controller. 


In addition to providing obvi- 
ous inherent advantages to 
closed-circuit grinding, this sys- 
tem solves the problem of keep- 
ing ball mills at optimum load 
with constant horsepower. 


THERMODOT indicates surface temperature variations of speeding tire 


Measuring Temperature 
Without Contact 


THERMODOT® radiation thermometer, Model TD-1, provides 
sensitive temperature measurement from 100° F to 8000° F with 
response time as short as 2 milliseconds. 


Operating on the principle that an object emits thermal (infrared) radiation 
as a function of its temperature, THERMODOT determines object tempera- 
tures without physical contact. The broad temperature range, fast response, 
and high sensitivity of THERMODOT have led to the solution of a number 
of industrial problems. Current applications of THERMODOT include: 


Paper: Measuring paper and dryer temperatures for moisture control. 


Plastics: Temperature monitoring of plastic film and sheet in extrusion, 
coating processes. 


Rubber: Nondestructive testing and quality control. Detection of “hot 
spots” on tires during high speed tests. 


Fibers: Temperature gradients, cooling rates for research, quality control. 


Metals: Temperature measurement and control during annealing and heat 
treating; high speed measurement during induction, resistance heating. 


Aircraft and Missile: Rapid temperature variations of structures and 
materials subjected to thermal loading or simulated high speed flight. 


For more information on THERMODOT, Model TD-1, write for Bulletin R-101 
Complete systems for temperature measurement and control have been de- 
signed for many industries. Prompt attention will be given to your special 
problems by our experienced scientific and engineering staff. 


RADIATION ELECTRONICS CoO. 


DIVISION OF COMPTOMETER CORPORATION 


Dept. J-7 - 5600 Jarvis Avenue Chicago 48, Illinois Telephone: SPring 5-2400 
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Tired of plotting lab data? 
Honeywell instruments can 


card with a new one. Kits with necessary parts for changing 
points, actuation, and range are available. Calibrated accu- 
racy +%% or better. Write for Specification $153-23. 


Manual logging and plotting of laboratory variables can 
be tedious, time-consuming and subject to human error. 
Gather the data you need quickly, accurately and automa- 
tically with ElectroniK function plotters, multi-purpose 
recorders and precision indicators. They'll save precious 
lab time, and greatly improve the quality of your research 
dita. These are versatile instruments, adaptable to many 
uses, and usable for any variable that can be converted to 
electrical values. All feature modular design: Zener diode 
constant voltage unit, compartmented measuring circuit, 
sectionalized motors and quick-connect amplifier. 


Record from 2 to 24 points on the same Universal ElectroniK 
multipoint recorder. Change the number of points at will 
simply by changing the print wheel and a shorting plug. The 
range is also easily changed by replacing the range resistor 


1 


Measure fast-changing variables with the ElectroniK %4- 
second recorder. It rapidly and continuously records var- 
iables such as thrust, torque, temperature, pressure or air 
flow, and is well suited for use in missile, engine or rocket 
studies and similar work. Calibrated accuracy +%4%. 
Sensitivity 4% %. Write for Specification $153-9. 

Plot curves automatically with ElectroniK single or duplex 
function plotters. Single-function plotter measures and 
records continuous relationship of one variable as a func- 
tion of the other. Duplex plotter has three measuring cir- 
cuits to continuously record two variables in terms of a 
third. All three measuring circuits can have different milli- 


Various types of ElectroniK recorders are used at Wyle Laboratories, El Segundo, California, for testing missile components. 





oe 


do it for you 


volt actuation. These recorders are valuable in missile test- 
ing, stress and engine analysis, nuclear energy work and 
other fields. Write for Catalog C15-1. 

Program test procedures with the ElectroniK curve follower. 
Reproduces the curve of a predetermined program and 
continuously transmits readings of the curve to position the 
set point of a second instrument. Follower remains in band 
¥2 % in total width for 0.035-inch conductive line. Write for 
Specification $153-19. 

Measure small voltages with the Brown-Rubicon precision 
indicator. Use it to check, calibrate or standardize meters, 
potentiometers and thermocouples, or wherever you need 
frequent, repetitive voltage readings. Overall ranges: 0-70.1 
or 0-160.1 millivolts. Measures any voltage within the over- 
all range to an accuracy of 3 microvolts. Readability: one 
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automatically 


microvolt. Sensitivity: one microvolt. Write for Instrument 
Data Sheet 10.0-2a. 

For various, specialized measurements, use ElectroniK nar- 
row span, adjustable span, extended range and high-im- 
pedance input instruments—highly flexible, multi-purpose 
recorders designed for a wide variety of laboratory and 
test applications. Write for Catalog C15-1. 

Your nearby Honeywell field engineer can give you com- 
plete information on these and other instruments that will 
bring new speed, accuracy and ease of operation to record- 
ing laboratory variables. Call him today . . . he’s as near 
as your phone. 

MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. In Canada, Honeywell Controls, Ltd. 
Toronto 17, Ontario. 


ElectroniK extended range recorders measure weight and 
thrust of aircraft at Edwards Air Force Base, California. 


ElectroniK recorders chart rpm, vacuum and temperature 
in aircraft component testing at AiResearch Manufac- 
turing Division of Garrett Corp., Phoenix, Arizona. 


PIGMEERING THE FUTURE 


— 


Honeywell 





There’s’ 1 source for 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced. 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes ¥g” and Y%"; 
pressure range 0-1000 psi. 

There’s ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 


ASCO Valves Automatic Switch Co. 


52-H HANOVER ROAD, FLORHAM PARK, NEW JERSEY, FRONTIER 7-4600 


Automatic Transfer Switches @ Solenoid Valves @ Electromagnetic Control 


SHOWN % ACTUAL SIZE 
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EDITORIAL 





Are you a victim of the blank stare? Most of us are these days, so don’t feel 
too badly. It’s that odd expression on the human face when people in the same 
line of work can’t understand each other. This unfortunate circumstance in human 
communication is particularly severe among instrumentation engineers and tech- 
nicians. Only the experienced can understand each other. Relatively few enjoy the 
privilege of conversing freely and with understanding in the growing field of 


instrumentation. Why does this condition exist? 


The basic reason for poor communication is that new words are being added 
under the banner of instrumentation faster than we reach agreement on defini- 
tion. This is further complicated by the fact that instrumentation is cutting 
deeper into more and more segments of industry and technology. This offers more 
sources for generation of new words and conversely more areas that must be 
considered before standardization and understanding are achieved. We had no 
sooner mastered such terms as proportional action, reset, gain, etc., for mechani- 
cal and pneumatic instrumentation than electronics and feedback descended upon 
us. Terms for these growing aspects of instrumentation barely got into a con- 
fused state, when the computer language barrier contributed to wholesale cases 


of the blank stare. 


Like so many technical problems, the problems of standardizing terminology 
will get worse before it gets better. Judging from the rash of terminology stand 
ards projects, it seems reasonable to assume that the situation might get worse. 
Many technical societies, industry groups, and manufacturers are in the process 
of drawing up terms, reviewing drafts, or issuing new sets of terms. For the com- 
mon good or their special interests they are pushing for adoption and use of 
their terminology. Ironically, the more sets of terms we have in circulation, the 
greater is the problem of standardization. How can we contribute to and not 


hinder the progress of, standardized instrumentation terminology? 


The simple answer is to give a little more time to the problem at the right 
time. Unfortunately, most people don’t criticize drafts and proposals when they 
are such; they prefer to wait until the document is issued and then flail the 
laboring committee with complaints and criticisms. Societies can contribute by 
giving top priority to manpower, time and publicity in drawing up sets of terms. 
Manufacturers and users of instruments should make certain that the best brains 
available are given adequate time to review and comment on a proposal. No new 
set of terms should be started until all reasonable efforts show that no terms exist 


or are in the process of being prepared. In the latter case, assistance and counsel 


should be offered, 


Common terminology means more than a handsome document and the satis- 


faction of agreement among engineers and scientists. It means untold savings in 


time, manpower and money. The cooperative effort needed to create truly stand- 


Cleats 


Edstor 


ard instrumentation terms is an obligation 
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Simulation and Analysis 
Improve Evaporator Control 
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troller on the evaporator. It would 


Shell Development Company have been more desirable to control 


Emeryville, California level by varying the flow out of the 


evaporator. However, this stream was 
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Figure 3. Level responses of the 
original analog model. Results are 
based on 9-second dead-time in 
the vacuum evaporator. 
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This true story illustrates skilled 
use of the modern instrument engi- 


neer's two principle tools: analog 


simulation and frequency-response 


analysis. Simulation suggested im- 


portant changes before the plant 
was built. Then after startup, when 
contro! instability occurred, F-R an- 
alysis put the finger on the trouble. 


Problem and First Solution 


IN ONE Shell Chemical urea plant, 


removes water 


a vacuum evaporat DI 


from a urea-water mixture. The con 
centrated urea is pumped to a prilling 
tower where a solid pré duct is formed 
Evaporator pressure and remperature 
are controlled to maintain the desired 
product quality. Urea melt level in 
the evaporator is controlled to keep 
suction pressure on the prilling tower 
feed pump. Loss of flow in the pipe to 


the prilling tower is a serious upset. 


In our original control system (Fig 
flow was set by the 
controller. Air loading of 
ejector was controlled by 


ure 1) steam 
temperature 


the vacuun 


needed for pressure control in the pipe 


necessity 


to the prilling tower. The 


for minimizing residence time in the 
added an add 
plication. For these reasons we decided 
Pips 


than in 


evaporator litional com 


to control level in a section of 


below the evaporator rather 


the evaporator itself. 


Our original statement of the prob 
lem concerned only the level control 


system. Specifically, we needed to 


would work as 
problem 


redefined the 


know if our system 
Before the 


however, we 


designed was 
solved. 


problem statement several times 


COMPUTER SIMULATIONS 


First Study Unsatisfactory 


This problem seemed ideally suited 
analog-com 
of the 


relatively-simple 
study All 


system 


for a 


puter components 


level control were known of 


could be determined with the excep 
tion of the evaporator transfer func 
tions. For the purposes of this study 
into twe 


the evaporator was divided 


parts. The first transfer function r¢ 





VACUUM LINE 





VACUUM 
lated flow into the evaporator to flow JET EJECTOR 


out of the evaporator. The second re 
lated the effect of flow out of the 
evaporator on level. Discussions with 
Shell Chemical engineers led to the 
assumption that the first transfer func 
tion could be defined by a deadtime 


of between 4 and 9 seconds. This was 





purely an assumption: no calculations 
were made. Since the pump was as 
sumed to be unaffected by relatively 


small changes in suction head, the 





second transfer function was repre 





sented by an integration. We deter 
mined also that the dynamics of the 
feed valve, level transmitter and trans 








mission piping could be neglected 
Our analog tests showed this system 

(Figure 2) unstable for any realizable 

controller settings. Assuming 9 sec 





° Sine Wave 
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orator, the optimum controller settings 


were 1,000 proportional band, and 
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a 10% load upset caused a peak level 
change of 66 inches (Figure 3). Per 
formance with less dead-time was bet 


ter, but still unsatisfactory. 








Despite the desirability of main 
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taining minimum residence time, it 











was recommended that the pipe size 
below the evaporator should be in PRILL TOWER FLOW 
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as os aad th 9 seconds Figure 5. The level control loop was closed 
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dead-time, the optimum controller 


creased by a factor of three. After the 





settings were 100% proportional band 

and 1.8 repeats per minute reset; and 

LO step load upset caused a peak 

oe ed 

level deviation of 6 inches (Figure 3 

: : cimedna or — Figure 6. 

For any shorter dead-time, the per Response of 

formance was even better. This recom level to changes 
in feed valve 


mendation was accepted and plant (level on closed- 
lesign was changed accordingly loop control). 
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Revised Computer Study 
Later, we received new information 


on vacuum evaporator dynamics. A 
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Figure 8. Block diagram for the final analog-computer simulation. 
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Figure 9. Records of level and vacuum: for easy comparison, 
the analog computer records (lower five sets) were adjusted 
to correspond to those from the actual plant (top pair). 
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series of calculations showed that the 
frequency response from flow-in to 
flow-out should be represented by a 
24-second time constant plus a 23- 
second dead-time.* The time constant 
was associated with the solution dis- 
tributor tray, and the dead-time with 
flow over the heat transfer surfaces 
Since our plant was already under con 
struction, the control problem was re 
defined as: “What performance could 
we expect of the existing control sys 
tem assuming the revised evaporator 
dynamics to be correct? 

The optimum settings determined 
by computer simulation were 400% 
proportional band and 0.45 repeats 
per minute reset. A step load-upset of 
10% caused a peak level deviation of 
14 inches. While this performance was 
less satisfactory than before, it was not 
unreasonable. There was no cause to 
expect large load upsets on the basis 
of known information about the evap 
orator. No plant changes were recom 
mended, although the relatively-poor 
performance to load upsets was pointed 
out 

PERFORMANCE OF 
ACTUAL PLANT 

When the actual plant first was 
started, level control was completely 
unsatisfactory operations were inter 
rupted repeatedly by loss of pump 
suction 
Large upsets of unknown origin 
saturated the level control system. So 
we changed the system to that shown 
in Figure 4. The pressure control r¢ 
quirement at the prilling tower was 
removed, which enabled us to use the 
product flow for control of level. Since 
this new system was extremely fast in 
response, adequate level control was 
achieved. The upsets were still appar 
ent, however. The level control system 
was constantly changing the flow to 
the prilling tower in order to main 
tain level at the evaporator. To com 
plete the control system change, feed 
to the evaporator was put on manual 
control. Because of differences between 
predicted and actual operation, we de 
cided to experimentally study evapora 
tor dynamics. The problem now was 
to find out why our original system 
did not work. 

Frequency Response Tests 

A test program was set up to meas 
ure on the actual plant the frequency 

*Bays, G. S., Jr., and McAdams, W 

“Heat Transfer Coefficients in Falling 

Film Heaters,” Industrial and Engimeer- 


ing Chemistry, Volume 29, No. 11, pp 
1240-1246 





response of temperature, vacuum and 
level to changes in feed flow, product 
flow, steam flow and air flow to the 
ejector. The frequencies of the sine- 
wave input were varied between 2 
cycles per minute and 0.025 cycles 
per minute in steps of about an octave. 
Data were recorded in both analog and 
digital form, and reduced on a digital 
computer. 

The data were extremely difficult 
to get and to analyze. First attempts to 
obtain level responses were done with 
the level control loop open. Usually 
within a few minutes, an upset would 
drive the level out of the range of 
the transmitter. After several attempts 
to run the tests in this way, the plan 
was abandoned. All future tests were 
run with the level control loop closed 
(Figure 5). It was now possible to 
get the data, but the problems of data 
reduction were greatly magnified. Be 
fore the desired responses could be 
obtained, the effects of the closed 
level loop had to be subtracted from 
the total response. 

Two transfer functions were of 
special interest to this study. The first 
was the measured frequency response 
of evaporator level to feed changes. 
This we found to consist of an integra- 
tion, a 53-second time constant, and a 
38-second dead-time (Figures 6 and 7) 
The calculated values used in the re- 
vised analog study were an integration, 
a 24-second time constant, and a 23 
second dead-time. The higher values 
in part explain the poor performance 
of the actual level-control system. The 
second transfer function produced a 
major resulc — our discovery of an 
extremely strong interaction between 
vacuum and level. For example, an 0.1 
inch of mercury vacuum change caused 
at least an 8.5-inch level change over 
the entire test-frequency range. This 
interaction was almost certainly the 
source of the level upsets. This inter- 
action was not apparent from plant 
records; vacuum upsets sufficient to 
saturate the level system represented 
little more than the width of a line 
on the vacuum recorder. (See top rec- 
ords, Figure 9). 


Back to the Analog Computer 


Once we had established the dy- 
namic relationships of the evaporator, 
we could set up a more complete ana- 
log computer model for study (Figure 
8). Tests on the analog confirmed 
plant observations: the level control 
system was not able to cope with high- 
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Figure 10. Analog records — narrow-span transmitter. 


frequency distrubances of about one 
cycle per minute (Figure 9); speeding 
up the level control system was possi- 
ble, but merely transferred the upsets 
to the prilling tower, where they are 


equally undesirable 


Since the interaction appeared to be 
within the process, it was necessary, 
if level control was to be improved, 
either to eliminate the source of vac- 
uum upsets or to control vacuum bet- 
ter. There was also the problem of 
pinning down the source of the trouble 
more definitely. Although it was al- 
most certainly associated with the vac- 
uum system, the exact part or parts ot 
the system involved were not known. 


On the basis of the frequency-re- 
sponse tests, we made two additional 
recommendations: the first, to install 
a more sensitive vacuum control system 
(Figure 10); the second, to put a 
pressure regulator on the steam line 
to the ejector. The plant decided that 
neither change could be justified. Al- 
though level still was noisy, control 
was adequate and the unit operated 
satisfactorily. Thus, the practical por- 


tion of our study was completed. 


Noise Correlation Study 

Although an operating problem no 
longer existed, a research problem re 
mained. We made another attempt to 
pin down the source of the vacuum 
load upsets. Since we suspected the 
steam supply pressure, we ran noise 
correlation studies trom supply pres- 
sure to both evaporator vacuum and 
level. Although not conclusive, these 
tests indicate that the supply pressure 
is not the source of the load upsets 
However, the source most likely is still 
associated with ejector action in some 
way. If the opportunity occurs, we will 


run further tests on this system 


Benefits 

This article has traced the evolution 
of a control problem through several 
phases. Although all phases of the 
study have not been completed, the 
operating problem has been solved. 
The ability to predict the necessity for 
a plant change before the plant was 
built certainly was of tangible benefit 
to Our Company. 
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Evaluation of Hygrometers 
For Telemetering 


by LEWIS E. HOLLANDER, JR., 
DAVID S. MILLS and THOMAS A. PERLS 
Lockheed Missiles and Space Division 


Palo Alto, California 


In conjunction with an Air Force 
Missile Contract, an_ investigation 
was made to determine the most ap- 
propriate hygrometer type for tele- 
metering application.* The results 
of the study and the procedures for 
commercially 


evaluating several 


available sensors are presented. 


THE MEASUREMENT of humid- 
ity is assuming new importance in the 
space age. To gain information about 
this measurement as applied to missile 
telemetering applications, a survey of 
the humidity detecting field was un 
dertaken. In order to make a valid 


*Note The experimental evaluation 
was limited to lithium chloride aqueous 
electrolytic type humidity sensors 
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study, it Was necessary to construct an 
accurate test facility which permitted 
precise control of environmental con 
ditions. It is this facility and the sub 
sequent test results that are the pri 


mary concerns of this article 


Hygrometric Techniques 


Existing methods for detecting and 
indicating humidity, with few excep- 
tions, fall into the following cate 
gories: 

1. electric and mechanical hygrometers 
2. gravimetric hygrometers 

5. psychrometers 

i. condensing hygrometers 

5. infrared absorption 

6, index of refraction 

neutron thermalization 

A survey of these conventional hu 
midity-sensing methcds indicates that 
electric hygrometers of the aqueous 
electrolytic type offer the most advan- 
tages for remor¢re instrumentation. 
[hese conducting-film sensors depend 
on the conductivity of a film of ion- 
izable material, the resistance of which 


is a tunction otf the ambient vapor 
pressure of water in the surrounding 
air. lonic concentrations of zinc, lith 
ium chloride (LiCl), potassium dihy 
drogen phosphate, as well as sulturic 
and phosphoric acids have been used 
successfully tor the tilm. Of these, LiCl 
is the most widely used materiai; it 
makes a very stable and highly sensi 


tive film 


Devices based on the aqueous elec 
trolytic principle have simple circuitry, 
stable calibration, and do not require a 
water supply. However, they are sus 
ceptible to contamination, and suffer 
permanent damage if exposed to at- 
mospheres exceeding 95% relative hu 
midity (R.H.). 

Since the various types of aqueous 
electrolytic humidity sensors exhibit a 
wide variety of characteristics, selec 
tion must be based on the specific 
conditions encountered in a given ap 
plication. In order that one can make a 
wise selection, the properties of vari- 
ous sensors should be known. Some 
means, therefore, is necessary tor eval- 
uating the sensors. 





Evaluation Facility 


For the study and evaluation of hu- 
midity sensors, a facility (Figure 1) 
consisting of an absolute humidity 
standard, and a system for rapidly 
changing ambient humidity, tempera- 
ture, and pressure was assembled. This 
facility, schematically illustrated in 
Figure 2, uses a critical-flow hygrome- 
ter bridge®'** as the absolute humidity 
standard, and a system of pipes and 
valves to vary the humidity in the 
test chamber. 


Critical-Flow Hygrometer 


The critical-flow hygrometer, simi- 
lar in design to one developed at the 
National Bureau of Standards (NBS), 
depends for its operation on a gas 
flow at sonic velocity thru nozzles of 
small diameter. 

Critical flow is characterized by the 
following properties:°” 

(1) Flow is independent of down- 
stream pressure, 


(2) Mass flow is proportional to en- 


trance pressure. 


Forming the critical-flow bridge are 
four nozzles arranged in two parallel 
branches with a desiccator situated be- 
tween the nozzles of one branch. If 
the glas flow thru the nozzles is main- 
critical, the water-vapor con- 
rent in the gas can be determined. 


tained 


Introduction of a desiccator in the 
test branch of the bridge causes a 
change in mass flow, which propor- 


tionally affects the entrance pressure 


Superior numbers refer to similarly 
numbered references at the end of thig 
article 


to the downstream nozzle in this 
branch. The amount of this change is 
measured as a pressure differential be- 
tween the test branch and the reference 
branch. Since the flow in the bridge 
is critical thru all the nozzles, both up- 
stream and downstream, it is indepen- 
dent, over a wide range, of changes in 
pressure drop between the nozzles. 
Zeroing of the bridge is accomplished 
by a valve which removes the desic- 
cator from the system and permits 
comparison of the test and reference 
branches. From this measurement of 
differential pressure and the absolute 
value of the intermediate pressure, the 
mass-flow rate of water vapor can be 
calculated. The specific humidity is 
deduced from the mass-flow rate. If 
the temperature of the sampled gas is 
known, it is possible to express the 
moisture content in units of relative 
humidity. 


In the critical-flow bridge, the up- 
stream nozzles are 0.0350-inch in di- 
ameter and the downstream nozzles 
are .0495-inch in diameter. These were 
found at NBS to be about the smallest 
diameters that provide operation in 
agreement with simple theory. Inas 
much as the flow thru all the nozzles 
is critical (when the exhaust pressure 
is less than 300 mm Hg for 1 atmos- 
phere input pressure) the theoretical 
expression for the specific humidity, 
H, at 25°C and 760 mm Hg is 


_.f Po’ p.” 
H 0.76 ( p,’ ) 

P.,’ Pp.” \2 

+ 0.86 P,’ F ) 


where P,’ P.” is the differential 


pressure resulting from the removal 


of water vapor by the desiccator in 
the test branch, and P»’ is the in- 
termediate pressure measured be- 
tween nozzles in the reference 
branch. 
Based on a calibration of a similar in- 
strument at NBS,°'°* it is expected 
that, with this instrument, room-tem- 
perature measurements can be made to 
better than 0.5% R.H 


System Varies Humidity 


A variable humidity system, com- 
prising an arrangement of valves and 
pipes, was constructed to permit accu- 
rate and reproducible changes in am- 
bient relative humidity, temperature, 
and pressure. The system employs two 
test chambers. The smaller of these, 
93 cm*® in volume (Figure 1, fore- 
ground), is made of polyethylene and 
is used primarily for response-time 
measurements. In order to secure Cali- 
bration data in the pressure range of 
14 to 1% atmospheres, it is neces- 
sary to employ the larger 3500 cm” 
brass chamber also shown in Figure 1 
Standards measurements with the crit- 
ical-flow limited to 
pressures greater than 42 atmosphere 
because of the differential-pressure op- 


erating requirements and the capacity 


hygrometer are 


of the pump used. 


To achieve a relative humidity 


above 85% at room temperature, it 1s 
necessary to 
saturator, causing the air temperature 


heat the water in the 


to increase and the saturated water- 
vapor pressure to rise. A water-bath 
heat exchanger (Figure 1, center) sub- 
sequently reduces the air temperature 
and produces a saturated condition at 
The air is 


the desired temperature. 


then mixed with dry air to attain the 
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Figure 3. 
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desired humidity. Another heat-ex 


changer coil, located just upstream of 
the test chamber (Figure 2), permits 
temperature variation in the test cham 
ber over the range of 10 to 90°C. 


Accurate response-time measure- 


ments necessitated a_ small-volume, 
high-flow-rate system for making rap 
id changes in R.H. The series arrange- 
ment of two valves in each branch, 


one fixed and one variable, permits 


reproducible changes in R.H. to be 
made W ithe mut Vv ary ing the pressure. 
The downstream valve in each branch 
is fixed in order to equalize the air- 
flow impedance and avoid pressure 
changes. Using this design, the fa- 
cility is capable of evaluating hygro- 
meters having response times longer 
than one second 

A more elaborate system developed 
at NBS achieves 30 to 50 millisecond 








Figure 4. 
Resistance 

vs. relative 
humidity curves 
for four 
Honeywell 
sensors. 
Numbers on 
curves indicate 
suggested 
midpoints of 
R.H. ranges. 
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response times by using saturated salt 
solutions for constant R.H. and an air 
flow of 200 liters per minute." 


How Conducting-Film 
Sensors Operate 


Conducting-film-type humidity sen- 
sors operate on the following princi 
ple: When a nonvolatile solute is dis 


solved in an aqueous solution at con 
stant temperature, the equilibrium va- 
por pressure drops below that of the 
original solution. As the solute con- 
centration is increased, the equilibri 
um vapor pressure decreases until the 
vapor pressure of the solution ts less 
than that of the water vapor in the 
surrounding air. There is then a con 
tinuing flow of water vapor to and 
from the solution until equilibrium is 
achieved. 

A solute, usually LiCl, dispersed on 
an insulated backing and mixed with 
a binder, is surrounded by essentially 
an infinite volume of air. The water 
vapor pressure in this surrounding air 
reacts with the ion concentration of 
the solute to reach an equilibrium 
condition. If the temperature is known, 
the sensor can be calibrated to provide 
direct readings of R.H 

There is a lower limit to the op 
eration of this type sensor. This will 
occur when R.H. falls below the min 
imum equilibrium point of the solu- 
tion, causing the water to evaporate 
completely. For LiCl, this theoretical 
limit is 12% R.H. at 25°C, while for 
sodium chloride it is 74°07 R.H.‘7 Sul- 


furic and acids, having 


phosphoric 
essentially no lower limit, are used for 
low R.H. measurements. 

Since direct current causes solution 
electrolysis that results in alteration of 
the sensor characteristics by polariza- 
cion, alternating current is normally 


used 


Film Preparation 


For use as sensors, various electro 
lytic solutions such as calcium, zinc 
and lithium chloride salts, sulfuric and 
phosphoric acids, and mixtures of these 
materials coated on glass cylinders have 
been investigated.® These investiga- 
tions led to development of a sensor 
having an etched or sand-blast rough 
ened, thin-walled glass tube with a 
bifilar coil of platinum or palladium 
wire wound around its outer surface 
On the surface of the glass tube was 
an aqueous solution of LiCl with a 
polyvinyl-acetate binder in 
which the bifilar coil was imbedded. 


porous, 





These sensors held their calibration to 
within = 3 
Improved models of this type have 


for six-month periods.** 


been produced commercially by Amer 
ican Instrument Company. 

Another sensor, similar in principle 
but commercially manufactured by 
Minneapolis-Honeywell, has a pair of 
gold electrodes with intermeshed grids 
embossed on an impervious plastic 
base. Over this a mixture of polyviny] 
alcohol and LiCl is dispersed in vary- 
ing proportions that determine the 
sensor's range of operation. Finally, 
the film is covered with a protective 
coating which makes the element more 
resistant to dust, condensation, and ac- 
cidental damage. Unfortunately, how- 
ever, this coating also lengthens the 
response time of the sensor. As shown 
in Figures 3 and 4, these films have a 
limited range of sensitivity for a single 
element. Since the element's sensitivity 
lepends on the solute concentration, 
several films often are arranged in 
parallel to cover a wide range accv- 
rately. 

Other commercially available hu- 
midity sensors, using the same prin- 
ciple, offer a wider range of opera- 
tion (Figure 5), however, there is a 
corresponding decrease in sensitivity. 

A rapid response sensor employing 
potassium dihydrogen phosphate as the 
soluble salt was developed at NBS. 
[hese sensors respond to a 63% 
change in humidity at room tempera- 


ture in less than 4% second 


Commercial Sensor 
Characteristics 

Evaluation tests were performed on 
several different sensors for which 
typical calibration curves are shown in 
Figures 3, 4, and 5. The response-time 
measurements, resulting in the curves 
of Figure 6, were obtained using the 
93 cm® chamber. 

The method of protecting the sen- 
sitive surface has a great effect on the 
sensor's response time. Curves 3, 5, and 
6 of Figure 6, show the result of using 
perforated-metal protective _ shields. 
The sensor represented by curve 4 was 
covered with a porous-plastic film, 
whereas curves 1 and 2 resulted from 
tests of sensors without protective 
covers 

Typical pressure-dependence curves 


are shown in Figure They agree 


very closely with the values calculated 


after assuming that the sensors are 
strictly vapor-pressure-sensitive de- 
vices. Similar agreement was evident 
for all other sensors evaluated. 





Figure 5. 
Resistance 

vs. relative 
humidity curves 
for two 
commercially 
available 
sensors. 
Manufacturers 
are indicated. 











Temperature-dependence tests indi- 
cated that increasing temperature 
causes increasing resistance for a given 
R.H. Most of the sensors tested in- 
creased more than 10% in resistance 
after 15 hours of storage at 65°C; after 
64 hours of storage at 80°C, some 
were inoperative. One class of sensors, 
manufactured by American Instrument 
Company, showed no change after this 


storage test. 


Conclusion 
Although many humidity 
are available commercially, the charac- 


sensors 


teristics vary over wide ranges. Because 
of this, one given type cannot provide 


the ultimate performance under all 
conditions. An intelligent study must 
be made and a suitable type selected 


for each particular application 
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Figure 7. 
Resistancc 
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for a single 
sensor (Aminco 
Type 4-4818) 
indicate 
definite 
pressure 
dependency. 
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ISA’s Pipeline Committee reports on 


Electric Valve-Operators 


For Pipeline Service 


by RALPH J. OSBORN, (Member of ISA) 
Group Leader, Electric Control 
Valve Survey 
ISA Liquid Pipeline Committee 
Assistant Chief Electrical Engineer 
Sinclair Pipe Line Company 


Independence, Kansas 


EVEN THOUGH LARGE 
power losses are caused by its 
use in high-capacity liquid pipe- 
lines, the control valve—‘“an en- 
gineered obstruction in the pipe” 

-remains the most common 
method for pipeline control. 
While there is limited use of 
variable-speed pump drives, and 
pump makers might some day 
give us variable-head centrifu- 
gal pumps, neither of these alter- 
nates likely will replace the con- 
trol valves in the predictable 
future. 


Why Electric Operators? 


In the process industries, many 
pneumatic devices usually are 
installed close together, and so 
can be supplied by a single air 
source, and with operating and 
maintenance people in constant 
attendance. But, since most pipe- 
line control installations consist 
of only a single valve and its 
controller, located miles apart, 
the cost of air compressors, fil- 
ters and driers makes the air 
supply a very appreciable part 


of the total instrumentation cost. 
And the many unattended sta- 
tions require fully-automatic air 
supplies of high reliability. Too, 
pipeline maintenancemen might 
be stationed 100 or more miles 
away. These are the reasons why 
pipeline companies early de- 
manded an electrically-operated 
control valve. 

In response, the instrument in- 
dustry has provided, in the last 
few years, several electric con- 
trol valves. However, actual 
field experience with these sev- 
eral types of electric valve op- 
erators has not yet answered all 
questions on reliability and life 


Modern Pipeline Practices 


Pipeline pumping equipment 


and operating techniques have 
changed radically in the last 10 
to 12 years. Pre-World War II 
pipelines were mostly of 8 to 12” 
diameter with several recipro- 
cating pumps operating in paral- 
lel every 25 to 100 miles. Few 
operated as closed systems. All 
deliveries were common stream 
with no attempt to batch crudes 
of different types. Refined prod- 
ucts lines were few. Control 
valves were nearly unknown be- 
need for 


cause there was no 


them in this type of operation 


The success of the wartime 
“Big Inch” and “Little Big Inch” 
pipelines sparked the _ rapid 
change to larger diameter lines 
with centrifugal pumps operat- 





TABLE I: MANUFACTURER “A”, ELECTRO-HYDRAULIC 





Size Stroke 


Quantity Inches Inches 


3 16 4 
14 3 


6 2 





1 
1 12 2% 
1 
1 8 2% 


Approx. 

Time For 

Full Stroke Pressure Service 
Seconds psi Data 


15 1,000 11/57 
15 1,000 5/58 
7’ 75 5/58 
6 750 6/58 
7 750 6/58 








Manufacturer's Ratings 

Thrust: 3,500 lbs; Stroking Speed: 1/3 
0.002” at no load; Load Sensitivity: 
lbs—0.008”"; Motor: 1/4 hp continuous 


Comments. Performance has been good 


torque motor winding failure. This has occurred most frequently 
after installation. In one instance the pilot valve stuck due 


at 1,000 Ibs—0.002 at 2,000 Ilbs—0.004 


per second at no load; Repeatability: withir 


at 3,000 


Minor trouble has been experienced 


during or oon 
to foreign matter ir 


the oil. Extreme precautions should be taken to see that no iron filings are pro- 


duced near the operator's dry section where they will cling to the torque 


motor 


magnetic core. Audible noise level is rather high. Signal from controller is am- 


plified electronically 
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TABLE Il: MANUFACTURER “B”, ELECTRO-HYDRAULIC 





Approx. 
Time For 
Size Stroke Full Stroke Pressure Service 
Quantity Inches Inches Seconds psi Date 


2 14 2% 6/2 75 5/57 
2 4 22 612 600 8/58 





Manufacturer's Ratings 

Thrust: 1,350 Ibs; Stroking Speed: 0.4” per second at no load; Repeatability: 1/4 
Load Sensitivity: 1/2 for 100 Ibs, 2 for 50 rated thrust; Motor: 1/4 hp con- 
tinuous 

Comments. Performance has been good in both installations. It was necessary to 


correct a packing-gland leak soon after installation, but the trouble has not re- 
curred. No amplification of controller signal is used 





Ill: MANUFACTURER “CC”, ELECTRIC 





Approx. 
Time For 
Size Stroke Full Stroke Pressure Service 


Quantity Inches 


1 8 2% 11 750 
1 8 22 11 


Inches Seconds psi Date 
1/57 to 11/57 
1/58 








Manufacturer's Ratings 
Thrust: 18,000 lbs; Stroking Speed: 1/4” per second; Repeatability: 0.005 


Comments. The first valve gave satisfactory service up to the time it was removed 
to permit testing of an experimental valve operator. Service at this station was 
more severe than average due to more frequent variations in line comditions. The 
second valve was installed by a different company. Service to date has been satis- 


factory 





TABLE IV: MANUFACTURER ‘DD’, ELECTRO-HYDRAULIC 





Approx. 
Time For 
Full Stroke Pressure Service 


Size Stroke 
psi Date 


Quantity Inches Inches Seconds 
(a) 1 6 2 2’ 750 1/58 
(b) 17 6-12 424 7/58 





Manufacturer Ratings 


Thrust; (a) 1,500 Ibs (b) 5,000 lbs; Stroking Speed: (a) 0.9"/sec at no load (b) 1/8 
sec; Motor: (a) 1/2 hp continuous, (b) 1/3 hp continuous 


Satisfactory performance of initial operator was basis for ordering 17 





TABLE V: MANUFACTURER “E”’, ELECTRO-MECHANICAL 


Comments. A number of these operators were installed by several companies. None 
of the operators gave satisfactory service for any length of time. General opinion 
was that manufacturing rather than engineering of the operator was at fault 
Failures did not indicate basic problem with electro-mechanical operator. Two 
yperators installed in January, 1956 are still in service at delivery points on a 4 
and 6” vaive. Considerable trouble was experienced with limit switches, resulting 
in motor burnout. The limit switches have been modified 





TABLE Vi: EXPERIMENTAL OPERATOR “F’’, ELECTRIC-MACNETIC CLUTCH 





Approx. 
Time For 
Stroke Full Stroke Pressure Service 
Quantity Inches Seconds psi Date 


1 8 22 7 750 11/57 





Manufacturer's Rating 


Thrust: 400 Ibs; Dead Zone: Minimum 1-1/4 of a 2-1/2” stroke; Motor: 1/4 hp 
continuous 


Comments. This operator has functioned satisfactorily since its installation. Some 
failures have occurred, but not on the basic operator mechanisms. The failures 
which have occurred would not be anticipated in a production model. The clutches 
are controlled by mercury-wetted relays which are called on to switch less than 
200 milliamps 
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ing in a closed system. Refinery 
demands for special grades of 
crude and the use of pipelines 
for refined products caused ad- 
ditional complications. To regu- 
late pipeline conditions, some 
form of throttling valve became 
necessary. The frequent changes 
in pumping resulting from the 
batching of different crudes or 
products made automatic con- 
trol highly desirable. 


WHAT MUST A PIPELINE 
VALVE DO? 


To establish specific require- 
ments for a pipeline control 
valve, one must closely examine 
the job it has to do. In process 
industries, control valves usually 
regulate flow rate: the primary 
concern is to provide a steady, 
accurate rate. However, in pipe- 
line operation, steady and accu- 
rately-controlled rate is not the 
primary concern. Deliveries are 
made into a shipper’s tank which 
provides working storage for any 
variations involved. Flow rate 
control at one point on a closed 
system is convenient for sched- 
uling the line operation, but 
even the slowest valve operator 
would provide more than ade- 
quate control of this variable. 

Rather than close flow-rate 
control, the pipeline valve most 
often must do one of these four 
jobs: 


1. limit line pressure to a safe 
value, 


limit minimum pump suc- 
tion pressure to avoid pump 
cavitation, 


limit the load on the prime 
mover, or 


limit the over-all station 
power demand. 


The valve need not hold these 
parameters at a specific value, 
but rather keep them from ex- 
ceeding a safe limit in one direc- 
tion only. 


1. Limit High Line-Pressure 


When a station is operating at 
maximum line pressure with a 
low specific gravity crude or 
product being pumped, and the 
next batch of heavier fluid 
reaches the station, the line pres- 





sure will increase, causing the 
protective pressure switch to act 
unless the control valve prevents 
it. Likewise when a pump unit 
shuts down at a downstream 
station, line pressure will 
unless properly controlled. Line 
over-pressure switches are es- 
sential to guard against rupture 
of the line. However, usually it 
is desired to shut down a mini- 
mum number of stations in the 
event of trouble and to keep the 
pipeline near 
normal rates as possible. 


rise 


operating at as 


So, there must be some spread 
between the line-pressure con- 
troller set-point and the protec- 
tive pressure-switch setting. The 
faster and more accurately the 
control valve moves, the smaller 
this spread needs to be. In a 
sense, the spread in settings be- 
tween control set-point and shut- 
down set-point represents lost 
line capacity. If this line is rated 
for 1000 psi maximum operating 
pressure, it is necessary to set 
the protective device at this val- 
ue. If the controller set-point is 


Figure 1. These 
curves show how 
suction pres- 
sures drop at 
stations 2 and 3 
when one unit 
shuts down at 
station 1. 


950 psi, there is a loss of through- 
put equivalent to 50 psi of line 


pressure. 


2. Limit Low Pump-Suction 


Centrifugal normally 
are equipped with a pressure 
switch which shuts down the 
unit if suction pressure falls be- 
low the value where cavitation 
begins. Upstream pump stations 
must provide sufficient liquid to 
the suction of the pump to main- 
tain this critical pressure. As hy- 
draulic conditions vary along the 
pipeline, it might be impossible 
to hold this suction pressure 
without violating other critical 
values. This calls for the control 
valve to throttle and limit the 
pumping rate so that minimum 
suction pressure is maintained 
above that value which causes 
the pump to shut down. Here 
again, accuracy and speed are 
needed to realize full line capac- 
ity and to minimize shutdowns. 


pumps 


manufacturers could 
control require- 


Pump 
ease suction 


Figure 2. 
Showing how 
station 3 suction 
pressure drops 
when station 2 
shuts down one 
pump. 


ments if they supplied 
formation about the problem 
cavitation 


‘ 


A time delay on the low 
would 


suc- 
tion protective switches 
eliminat- 
and in 


speed 


help tremendously in 
ing unwanted shutdowns 
reducing valve 
requirements. Howeve! 
lacking on the 
requirements 


operatol 
intor- 
mation 1s exact 
pressure 


suction 
for pumps 1n petroleum service, 
and on the length of time which 
low pressures can be tolerated 
A delay of seconds might pro- 
duce no ill effect on the pump, 
but would do much to ease the 


control problem 


3. Limit Prime Mover Load and 
4. Limit Station Demand 


The safe continuous load on a 
prime mover is well below the 
load it is capable of handling for 
short peaks. Therefore, speed of 
response on load control is not 
critical as compared to pressure 
control. Likewise, electric power 
demand is based on an integrat- 
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Figure 3. Complete data taken during five-hour test as high-viscosity 
asphalt passed through 175 miles of 22-inch crude-oil pipeline. 


ed 15 or 30 minute period so that 
peaks of short duration are of no 
concern 

The critical duties of limiting 
low suction and high discharge 
pressures both require fast clos- 
ing of the valve. If the speed of 
opening were slower than the 
speed of closing, it might be pos- 
sible to use more-sensitive con- 
trolle: would be 
possible speeds in 


settings than 


with equal 


both directions. Some pneumatic 
systems have been modified to 
do this. 

Non - saturating (‘“anti-wind- 
up’) reset action is needed for 
most pipeline applications. This 
is advisable since the valve 
mostly will be fully open and 
not controlling on any set-point. 
In the event of a rapid change in 
suction or line pressure, the clos- 
ing signal to the valve operator 








Figure 4. This 
curve shows the 
effects of remote 
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valving of 
delivery points. 


can be appreciably delayed 
while the controller “unwinds.” 


RESULTS OF ISA 
VALVE-OPERATOR STUDY 


The curves show actual oper- 
ating conditions on existing pipe- 
lines. They are to a degree typi- 
cal of conditions which could be 
encountered in pipeline applica- 
tions; but remember that topog- 
raphy, line size, and other vari- 
ables will result in considerable 
variation from station to station. 

The curves of Figures 1 and 2 
show the effects on station suc- 
tion when an upstream pump 
unit shuts down. 

Figure 3 is a composite plot of 
pressures, flows, and motor cur- 
rents occurring during a five- 
hour test period along a 175-mile 
section of 22-inch crude line. The 
flow rate for this test was ap- 
proximately 9000 bph. The nor- 
mal crude stream was 38° API 
gravity with a viscosity of 50 
SSU at 60° F. The asphalt batch 
was 24° API gravity and 500 





SSU viscosity at 60° F. Station 
spacing and elevations were: 


Station 670’ 0 miles 
Station 733’ 48.5 miles 
Station 632’ 89 miles 
Station 682’ 134 miles 
Station 507’ 175 miles 


Figure 4 shows the drop in 
suction pressure resulting from 
remote valving of delivery 
points. This occurred at the sta- 
tion nearest the delivery point 
when the stream was valved to 
a line of considerable length 
which had been standing idle 
prior to the switch. The line was 
filled but not under pressure. 

Figure 5 shows an extremely- 
rapid drop in suction pressure 
which occurred during a meter- 
proving operation. The meters 
were located on the suction side 
of the station. Meter-proving 
procedures required filling the 
prover tank at a high rate. 


Figure 5. Note 
fast drop in 
suction pressure 
during suction- 
meter proving. 


Conclusion 


Gathering data of this nature 
is difficult without seriously in- 
terfering with normal pipeline 
operations. The data developed 
are far from comprehensive, but 
the committee hopes that these 
data will prove useful in illus- 
trating the application of con- 
trol valves to liquid pipelines. 

On the basis of users’ com- 
ments, it appears that currently- 


available electric operators are 
rerforming well and have suf- 
ficient stroke speed to meet 
many needs; however, conditions 
do arise which would benefit 
from any possible increase in 
speed of control action. Most 
pipeline companies will be in- 
terested in operators with in- 
creased speed where they can 
improve over-all speed of con- 
trol action and minimize line 
upsets. 


To The Moon=for A Few Hundred Dollars! 


On July Ist, NASA 
the George C. Marshall Space 


World 


For over 10 years, advanced computers have been vital with high 
1951, Army 


to US Army missile development. In 
200-mile Redstone missile using a card-pro 


neered the 


gramed calculator (CPC) which could « 


per minute. Now for design of 
using a 
7090 can add 13,7 
faster than the 1951 facility! 


Objective of Project Saturn is creation by 1963-4 of a 


missile for putting 12-ton loads 


the Earth and into deep space. Two 


would up this payload to 23 tons! 


dedicated at Huntsville, 
Flight Center, the most take 970 
extensive facility for space-vehicle research in the Free For a few hundred 
mathematically 


7090, most powerful of IBM’s computers. The use any of 32.7 
10,000 figures a minute- 


Alabama, static 


Saturn will be 
engi long before the 


2,174 figures 


Project Saturn,’ NASA is read, write and con 


> 


6,300 times 


testing used 


accuracy 


Extreme speed of the 
transistors and Magnetic-core storage 
pute. In 2.18 ys, 


100 instrument channels, Saturt 


dollars, and in a few minutes’ time 


flown” in great detail and 


thousands of times within the 7090 


actual rocket ever reaches its launching pad 


7090 results from use of 50.000 
It can simultaneously 


7090 can locate and 


768 10-digit problems or instruction numbers! 


In one second it can do 229,000 additions or subtractions 


39,500 multiplications, or 32,700 divisions. And l: 


orbit around 


additional stages 
With 1,500,000 pounds 


tape drives operate at 62,500 characters per second 


of thrust (30,000,000 hp), the eight-engine Saturn booster 
will demand the most complex computations ever under 
taken in our space program. Problems the 7090 will in- 
vestigate include inter-engine vibration and heat transfer, 
determination of engine thrust vectors, and fuel and oxygen 
multiplexing to provide continuous power on failure of 
These computations will involve 8 to 10 times 


Where Redstone 


any engine 
more data than any previous vehicle. 


Dr. Wernher von Braun (right), director of NASA’s 
new Marshall Space Flight Center, checks interplan- 
etary flight calculations with Dr. Helmut Hoelzer 
(left) director of computations, and Dr. Eberhard 
Rees, director of R&D. 





Instrument Education Experiment: No. 7* 





Understanding “Bridgework” 


by JOHN McCASLIN (ISA Member) 
Assistant Professor of Physics 


Montana School of Mines, Butte. 


A FAMILIARITY with the Wheat 
stone bridge and an understanding of 
its operation are fundamental to the 
field of instrumentation. Many resis 


instruments, virtually all 


tance-type 
pressure transducers, and strain gages 
use unbalanced bridges. Unless a com 
plete mastery of the bridge circuit is 
attained, there can be no really thor 
ugh understanding of these instru 


ments 


Object 


To determine the characteristics « 


in unbalanced Wheatstone bridge 


ontinuling series coor- 
P Balise, Associate 
f Mechanical Engineering 
of Washington, Seattle. Aca- 
industrial educators are in- 
nit experiments to hin 














Figure 1. Simple Wheaistone- 


bridge circuit. 
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Required Equipment 


Bridge, Industrial Instruments Medel 


RN-1! 


Potentiometer with standard cell and 
accessories, Leeds & Northrup student 
type, Catalog 7651 (new model is 


catalog 7645) 


Multimeter, Triplett Model 630-A 


1 


Resistors, 1% tolerance, (10, 20; 30, 
10, 60, 80, 100, 120, 200, 500, 1k, 5k, 
and 10k ohms) 


Dry Cells, 1 
old). 


volt type (one new, one 


Procedure 


RN-1 


the actual resistance of each resistor 


Using the bridge, measure¢ 


circuit as shown in 
10 ohms. Do not 


Connect the 
Figure 1 with ¢ 
close switch S. When the switch is 
closed, current will flow through the 
meter. Since the multimeter (milli 
ammeter scales) is to be used as a gal 
vanometer, if is necessary to dete rmine 
he correct polarity and meter scale. 


To do 


this, see equation 1 below 


Choose the proper meter scale accord 
ing to the value of I found by equa 
tion 1. Polarity can be determined by 


inspection 


3. Close switch §S 


EQUATION 1 


1. Since the actual value of R, ts un- 
known, it must be determined experi 
mentally. Use the potentiometer (so 
current is not drawn from circuit) to 
measure voltage between points P and 
Q. 


5. Note the current through the mul 
timeter; from: this and voltage PQ, 


compute R 


6. Connect the potentiometer across 
the battery terminals. Record the bat 
tery emf and the current through the 
meter for ¢ loo 


Repeat the process using ¢ 0) 
40, 40, 60, 80, 100, 120, 200, 500, 1k 
\k, and 10k ohms. (Note: If it is 
necessary to change meter scales, meas 
ure the emf across the meter to deter 


mine Rk, tor the new meter scale 


Computations and Analysis 


|. By using equation (1), compute the 
value of I for each value of C. Be sure 
to use true values of R and E. Calcu 
lations can be accelerated if the values 
of A, B, and D are substituted into the 
general equation, and the equation 
subsequently is reduced to its simplest 
form 

2. Plot two curves (both calculated and 
experimental values on the same 
graph) showing the variation of the 
output Current versus the resistance of 
leg ( 


E(BD 


Fon (A + B)(C + D) 


assuming RK, 


AB(C + D) 4 


1002 and C 


CD(A +- B) 


50 22. 








When a good dry cell is used for 
the experiment, the calculated and ex- 
perimental curves are indistinguishable 
on ordinary graph paper. 


3. By referring to the curve (Figure 
2), note that for maximum sensitivity, 
legs A, B, and D should have values 
quite large compared to the variable 


resistance C. 


4. From the same curve, one can con- 
clude that the output current is ap- 
proximately linear over a range from 
( 10 to 100 ohms. Maximum line- 
arity, like sensitivity, occurs when A, 
B, and D are large in comparison to C. 


MILLIAMPERES 





CURRENT 


5. If a good dry cell is used and the 
emf measured with switch S closed, 
the battery-emf change is negligible 
However, if a two-year-old dry cell 
with 50 to 100 ohms internal resis- 
tance is substituted for the new one, 





Figure 2. Curve showing output current vs. 
variable resistance for Wheatstone-bridge. 
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the student will become firmly con- 
vinced of the necessity for compen- 
sation when the source voltage varies 


Conclusion 


In this experiment, only one leg of 
the bridge is varied; its resistance is 
changed through an extremely wide 


range. Conversely, in most practical 
applications of unbalanced bridges, the 


ever, a thermistor, placed in one leg 
of a bridge to measure temperature, 


change because its resistance varies 


exponentially with temperature 


resistance change is quite small. How- One thing is certain! Regardless 


which way the bridge is used, it per- 
forms a basic function in many instru 


undergoes a considerable resistance ments 


Infrared System Studies Missile Plumes 


Under contract from the Air Force Cambridge Research 
Center, Perkin-Elmer Corporation, Norwalk, Connecticut 
is making classified infrared studies of missile-exhaust 
plume characteristics. 

At Melbourne Beach, Florida an 8-inch aperture Rapid- 
Scan system Operates in conjunction with a 24-inch aper 
ture ROTI (Recording Optical Tracking Instrument) sys 
tem to track the powered-flight portions of missile flights 

The infrared system, employing a device called a rapid- 
scan monochromator, continuously records the intensity of 
infrared radiation from missile plumes. Having a wave 
length range of 0.3 to 3.6 microns, the monochromator 
Operates at scanning frequencies between 2.5 and 180 cps 
The data, collected from a selected radiation waveband 
indicate, among other things, the nature of “function of 
time” reactions and their rate of occurrence during pow 
ered flight. The information gained from the analyses of 
inflight plume characteristics could be pertinent to the 
development of more efficient and more exotic fuels and 
engines 

Although the techniques for IR measurement of missil« 
plumes are still in the early development stage, it is possible 
that eventually data obtained from such measurements 
might be used for developing a distinct missile “signature 


Other possible uses for the data include: missile detection, 


advanced IR homing systems for anti-missile missiles, de 
velopment ot decoy tactics, re entry vehicle (nose cones 


improvement, and 


tracking or detection of artificial satel 
lites. Only after more data are collected and the state 


of the art advances can the full potential be realized 


Infrared Rapid-Scan instrument (for spectrometric 
study of powered-flight missile behavior) shown 
mounted under a missile tracker. 
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Better Startups for Batch Processes 


by ROBERT L. FARRENKOPF 
Research Engineer 


Minneapolis-Honeywell Regulator 
Company 


Philadelphia, Pennsylvania 


A novel, split-input circuit, adapt- 
able to both two- and three-mode 
controllers, limits process startup 
overshoot to tolerable values. With 
but little increase in circuit complex- 
ity, it produces startups far better 
than conventional two-mode control, 
and startups equal to or superior to 
rate-before-reset three-mode control. 


ONE OF THE OLDEST prob- 
lems facing process industry in- 
strumentmen is the startup of 
batch plants under automatic 
control. While conventional con- 
trollers do a good job after they 

“on stream,” few can 
startup without exces- 
batch 


are fully 
produce 
sive overshoot. So, most 
processes still are started under 
manual control 

Consider, for example, the dif- 
ficulty met in the typical startup 
situation of Figure 1 under con- 
ventional proportional-plus-reset 
mode automatic control. Assume 
that the process has been shut 
down by the manual closing of 
the auxiliary valve. With proc- 
ess energy thus shut off, the con- 
trolled-variable transmitter out- 
put (c) goes to zero. This causes 
the maximum error (e), which 
in time causes saturation of the 
reset action (“reset windup”), 
and in turn saturation of the 
automatic control valve (com- 
pletely-open position). Then, to 
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start up the process, the auxili- 
ary valve is manually opened. 
Since the control valve already 
is wide open, this delivers maxi- 
mum energy to the process. With 
our conventional two-mode con- 
troller, this maximum inrush of 
energy cannot even begin to be 
throttled until the controlled va- 
riable has been raised to and 
crosses over to above the set- 
point; that is, until the error has 
changed from (—) to (+) (ce 
‘). Only then can the con- 
troller even begin to unsaturate 
its reset mode and move the con- 
trol valve from its saturated po- 
sition (wide open). Obviously, 
with such a controller, large 
overshoot is inevitable. 

Several makes of two-mode 
controllers are designed to 
bleed-down their reset accumu- 
lation before startup and thus 
can avoid startup overshoot in 
certain cases. Still better startup 
is produced by “rate-before-re- 
set” three-mode controllers. 


A New Startup Circuit 


, 


Figure 2 shows a new startup 
circuit for two- and three-mode 
controllers. It is the divided in- 
put formed by R, and R. which 
improves their startup abilities. 
Also, this divider increases the 
attainable reset time-constant 
and so places require- 
ments on the physical compo- 
nents. First, I will discuss quali- 
tatively how this divider aids 
startup, and then illustrate the 
improvement quantitatively by 
a typical example. 

Referring again to Figure 2, 
assume that both set-point and 


easier 


controlled variable have full- 
scale (FS) ranges of 0 to 4 volts, 
and assume a set-point of 2 volts 
(50% FS). After sufficient shut- 
down time has passed, both con- 
troller and control valve will 
have saturated and the con- 
trolled variable (c) will be zero. 
If we assume R,/(R, + R.) to 
be about 0.84, then the voltage 
at x will be 2 x 0.84 1.68 volts. 
Since there can be no flow of 
current through the capacitors 
in the steady state, the voltage 
to the amplifier (y—r) is —0.32 
volts. This input voltage is 
enough to saturate the amplifier, 
but is far less than the input 
would be to a conventional con- 
troller which normally would 
see the full error-voltage, in this 
case 2 volts. 


If now we put a step voltage 
of 0.32[1 (C; +C,)/C.] volts 
into the controller at the process 
variable terminal (c), 0.32 volts 
is immediately reflected to the 
amplifier, so its input voltage is 
now 1.68 + 0.32 2.00 0.0 
volts. Thus the controller comes 
out of saturation by discharging 
capacitor C, through a _ short 
time-constant. Therefore, a con- 
trolled-variable voltage signifi- 
cantly smaller than the 2 volt 
set-point is required to bring the 
controller out of saturation. It is 
this feature that aids startup. 


Strictly speaking, the con- 
trolled variable response is nev- 
er of a step nature; so the pre- 
vious discussion does not have a 
physical counterpart. Its purpose 
was merely to point out quali- 
tatively how this controller op- 
erates. Actually, the controller 





does not immediately come out 
of saturation as the process is 
started up, but does so only after 
the controlled variable has re- 
sponded sufficiently to cause the 
amplifier input to approach zero. 
If the controller component val- 
ues have been properly chosen, 
the controller generally will 
come out of saturation long be- 
fore the set-point is reached. 

A derivation (Appendix I) re- 
lates the time at which the con- 
troller comes out of saturation 
to the process and controller 
parameters. As an example, a 
process is considered whose 
transfer function is 


K! e~'s7 
Ts + 1 


process-transmit- 
ter gain 

process time 
process dead time, 


(1) 


where: K'! 


and the chosen controller para- 
meters are those used in a test 
model. If the time for this con- 
troller to come out of saturation 
is compared with a conventional 
device which unsaturates as the 
variable crosses the set-point, re- 
sults are as in Table I. 

So, in this example, the con- 
troller of Figure 2 left enters its 
linear region long before the 
conventional controller would, 
greatly reducing or entirely 
avoiding the process overshoot 
inherent in conventional two- 
mode control. Note that once the 
controller’s fixed parameters 
have been selected, the time to 
come out of saturation depends 
only on the control-valve open- 
ing and the controller reset rate 
In the example, the reset rate 


TABLE | 


Steady-State 
% Full-Scale 
Valve Opening 


Time to Come Out of Saturation 
(t'/T): Controller of 
Fig. 2 (top) 


25 0.186 
50 0.296 
75 0.667 


Conventional Two- 
mode Controller 


0.413 


0.820 
1.510 





was chosen to be consistent with 
good control when “lined-out”. 
The designed values of the 
controller’s fixed parameters al- 
so are of great importance. From 
a startup standpoint it is desir- 
able to make R./(R, + Re) as 
small as possible; and necessary 
for capacitor C, to be several 
times larger than C,; + Cz. 


THE EXPERIMENTAL 
ANALYSIS 


Controllers similar to those 
shown in Figure 2 were synthe- 
sized using a high-gain analog- 
computer amplifier. A class of 
processes, a valve and a trans- 
mitter also were simulated on 
the computer, and the various 
components interconnected to 
form a closed-loop system like 
Figure 1. The controller and 
valve-limiters were adjusted so 
that the respective saturation 
limits were consistent with those 
in actual systems. 

Before any experimental data 
could be taken, certain decisions 
had to be made on the method 
to be used for controller evalu- 
ation. In general, startup results 
(and controller evaluation) de- 
pend on: 

1. the process to be started up 

2. the controller settings 

3. the “@ FS steady-state valve 

opening 
the set-point 


5. the criterion on which start- 
up is evaluated. 

Each of these points will be dis- 
cussed briefly below. Given this 
information, the experimental 
results obtained using this new 
startup controller can be com- 
pared to other methods of start- 
up under similar conditions. 


1. The Process 


The class of processes shown 
have a transfer function of the 
form 

K'¢ Ts 
(Ts +1) (KTs + 1) 
where: aT= dead time 

T and KT time constants 

K} gain 

Many industrial processes fall 
either exactly or approximately 
within the framework of equa- 
tion (2). Using an analog com- 
puter, experimental data were 
taken for four specific processes 
corresponding respectively to 
“a” and “K” selections of 1/8 and 
1/16, 1/8 and 1/2, 1/2 and 1/16, 
and 1/2 and 3/4. These values 
correspond to  widely-diverse 
process characteristics. Thus the 
results obtained should describe 
well startup conditions for a 
class of processes no more com- 
plex than that indicated by equa- 
tion (2). Because of the piece- 
wise linear nature of this startup 
method, variations in T were not 
considered since the responses 





C2 





Figure 2. The new startup circuit applied to two-mode 
and three-mode controller (right) 


controller (left) 
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Figure 3. These 
curves compare 
process startup 
under the new 
two-mode start- 
up controller 
(top) to that 
produced by 
conventional 
two-mode 
control. 
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for step-load upsets 





could be plotted against an ab- 
scissa labeled t/T. 

Process nonlinearities are en- 
tirely excluded, for their consid- 
eration would make impossible 
any project aimed at general 


results. with minor 
nonlinearities will not signifi- 
cantly alter the quantitative re- 
sults obtained; and these results 
should predict, at least on a qual- 
itative basis, the startup charac- 
teristic when major nonlineari- 
ties are present. 


Processes 


2. Controller Settings 


With the three-mode control- 
ler, each of the four processes 
was started up, using three dif- 
ferent sets of controller adjust- 
ments. Since, fundamentally, the 
controller should give good re- 
sults in the on-stream condition, 
startups were recorded with set- 
tings that minimized 


iY 
il 


fo? e | dt 
e (error) 


process variable 


where: set-point 
time 

time to reach the 
steady-state condition 


criterion minimizes 
magnitude of the 
point) 
Disturbances considered: a step 
change at valve (load disturb- 


(since the 
the average 


deviation from the set 
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ance) and at process output (see 
Figure 1). The third set of ad- 
justments were those providing 
optimum startup, where “opti- 
mum” still remains to be de- 
fined. Many sets of adjustments 
provided essentially the same 
optimum startup. 

Since startups with two-mode 
control are fundamentally infe- 
rior to three-mode startups, data 
for this case were recorded only 
with optimum-load-disturbance 
controller settings. Then these 
responses are compared to those 
using a two-mode _ controller 
without any startup feature 


3. Steady-State Valve Opening 


In linear analysis, no attention 
is paid to the level of the con- 
troller output since the results 
do not depend upon it. This is 
not true in startup, the steady 
state valve opening being per- 
haps the most significant para- 
governing the response 
For each system, tuned each of 
the ways described, startup re- 


meter 


sponses were recorded for a 25%, 
00% and 75% FS steady-state 
control-valve opening. 


1. Set-Point 


In general, once the steady- 


state process input has been se- 


lected, it must be determined 
whether the startup responses 
will depend also on the designed 
set-point level.* Appendix I 
shows this is not generally the 
case, the set-point having signifi- 
cance only in two instances. 

One case involves a saturating 
transmitter; this condition can 
result when the system design 
has been selected for a high set- 
point level, but low steady-state 
controller output. In these cases, 
the transmitter gain is high and 
the device will saturate if there 
is enough system overshoot. 
Thus, the controller does not re- 
ceive the desired corrective sig- 
nal and the system overshoot 
will be greater than that result- 
ing from use of a lower-gain 
transmitter. Because it is poor 
design to permit transmitter sat- 
uration, the responses recorded 
here ignore this condition. 

Secondly; if for a given proc- 
ess the transmitter gain is very 
low, the controller gain must be 
increased to maintain the de- 
sired closed-loop gain. This 
makes it quite possible that, af- 
ter coming out of saturation, the 
controller will limit at its lower 
extreme, once again degrading 
the attainable response. Thus 
the startup response is indepen- 
dent of set-point only if no sys- 
tem element limits once the con- 
troller comes out of saturation. 

In this investigation, rather ar- 
bitrary set-points were selected 
of 50% FS for the three-mode 
controller and 70% FS for the 
two-mode controller. 


5. The Criterion 


One thing remains to be speci- 
fied the criterion on which 
startup is to be evaluated. The 
best startup is one which exhib- 
its the quickest rise to the set- 
point without overshooting more 
than a_ specified (tolerable) 
amount. This figure will depend 
on the application. Overshoots 
of about 3% of set-point were 
considered acceptable in this in- 
vestigation since we felt this 
would satisfy most 
that onstream upsets could gen- 
erally account for this much de- 


cases, and 


It should be apparent that any set 
point level can be selected for a give 
proces output merely by changing 
the transmitter gain 
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Figure 4. Curves comparing startups produced 
by the new startup controller with its control 
settings optimized for three different criteria. 


viation anyway. In cases where 
the overshoot could not be kept 
below 3‘<, we considered the op- 
timum startup to be that which 
resulted in minimum overshoot. 
Our investigations will com- 
pare startups under this new 
“startup two-mode controller” to 
those under conventional two- 
mode control. Three-mode start- 
ups can be compared to those 
using a rate-before-reset control- 
ler—widely accepted by users 
DISCUSSION OF RESULTS 
This new two-mode circuit is 
far superior in process startup to 
conventional two-mode control. 
Figure 3 is typical of the com- 
parison between these two ap- 
proaches. While the conventional 
controller cannot avoid over- 
shoot under any condition, the 
new startup controller over- 
shoots relatively little even 
when the control valve position 
is as low as 25% FS. Poorer 


startups result when the process 
dead time is greater, since the 
controller is forced to use a low- 
er value of gain and reset rate 
in order to satisfy stability con- 
siderations. For processes in 
which dead time is 1/8th the 
dominant process time-constant, 
a control-valve opening of at 
least 30 to 35% FS is required to 
yield a startup with less than 
about 3% overshoot. Valves 
which are open by a smaller per- 
centage in the steady state im- 
part so much initial energy to 
the process that overshoot can- 
not be avoided. For processes in 
which the dead time is one-half 
the dominant time constant, a 
59 to 60% FS control-valve open- 
ing is required. 

Comparison of responses under 
the three-mode startup control- 
ler (Figure 4) with those for a 
rate-before-reset controller (Fig- 
ure 5) shows practically no dif- 
ference. Other processes tested 


Figure 5. Compare these startups obtained with 
rate-before reset three-mode control to those pro- 
duced by the new startup controller (Figure 4). 


showed similar results. But, the 
startup controller herein 
scribed resulted in much 
overshoot for a 25° FS control- 
valve opening when process 
dead time was one-half its domi- 
nant time-constant than did rate- 
before-reset control. However, 
both overshoot magnitudes could 
be considered objectionable for 
The percent 
openings re- 


de- 


less 


most applications 
of control-valve 
quired to yield acceptable over- 
shoots are 5 or 10% lower than 
those for the two-mode case 
While overshoot often will not 
be a problem when the two-mode 
startup controller is used, the 
“line-out” time frequently could 
stand much improvement when 
compared to startups using the 
three-mode device. The startup 
(Figure 3) for 50% FS valve 
does not rise directly to the set- 
point as would the three-mode 
startup, but peaks at about 80% 
FS, resulting in an increased 
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line-out time. Readjustment 
probably would reduce line-out 
time, but not much. 


So we can conclude: Use of 
the new two-mode controller de- 
scribed here generally results in 
a startup that limits overshoot 
to a tolerable value, and does so 


without increase in circuit com- 
plexity. Just as in conventional 
controllers, the saturating ampli- 
fier is the only nonlinear ele- 
ment. 


In linear control, the addition 
of a rate mode almost always re- 
duces the line-out time for a giv- 


en disturbance. So, it is to be ex- 
pected that in startup also, the 
use of the three-mode startup 
controller not only will limit the 
overshoot, but also produce very 
rapid line-out. Consequently, 
this new startup circuit provides 
a startup which is good in all 
respects. 


APPENDIX I: MATHEMATICAL DESCRIPTION 
OF THE TWO-MODE STARTUP CONTROLLER 


Consider the circuit shown in Figure 2 (top). Denot- 


ing by V the feedback voltage on the proportional-band 
wiper, the node at which voltage y (with respect to 
ground) appears can be used to sum currents yielding 


d (V y) + Ces d (r y) 


dt 
r l 
: 1 0 
20 v | Rr 


Considering the situation that occurs after startup has 
controller has pulled out of satu- 
Therefore 


begun, but before the 
ration, both r and V are constant 


RCW +, 2 24 = r 
(4) 


dt 


where C C; 
Taking Laplace transforms where the initial value 
c is zero, but the initial value of y is 


y(o) 


yields upon rearrangement 


transform ot y(t) 
transform of c(t) 


where Y(s 


and 6. (s) 

For the amplifier input voltage e; (t) 
e,(t) 

Y (s 


(G6) 


dead-tin 
proce 


f 


sider startup of a 
controller is 
value M 


one-capacity plus 
saturated the 
Therefore 


while the 
its maximun 


M Kle 1 
- (10) 
:e ] 


process dead time, K! 
1T ystem dead-time 


process transmitter 


Howeve! 


K (11) 
M 

Also, since the proper controller reset rate is inversely 
related to the time constant T 


> ry’ ‘ 
R b7 (12) 


where b process-dependent constant of proportion- 
ality 
Combining equations (9) and 


inverse transform yields 


(12), and taking the 
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e.(t) ria M maz | au (t aT) 
M 


u 


t -27 r7> 
b(aC bCe , ; |)as 


1 - . bC 


Ro 


: and u(t) 

Ri + Re 
response nature is independent of T except for a shift in 
the time scale, since t/T can be replaced by a normal- 
ized time t,. It is apparent that this conclusion holds 
for any linear process. 

Provided the controller response remains linear once 
it comes out of saturation, equation (13) indicates that 
response is independent of set-point r, because the con- 
troller enters the linear region as e,(t) approaches zero 
and, consequently, the corresponding time (t!) is en- 
tirely determined by the expression within the brackets 


where « unit step function. The 


NOMENCLATURE 


ratio.of dead time to dominant time-constant 
controller proportional-band pot ratio 
constant of proportionality relating the reset-resis 
tor value to the dominant process time-constant 
’, Ci, Co, Cz 
transmitter output 
»(s) Laplace transform of the error 
(s) Laplace transform: controller amplifie 
set-point minus controlled variable 


values of capacitance 


input 
error 

e the controller amplifier input voltage 

K! process-transmitter gain 

K ratio of the minimum to the maximum 
time-constant 

M steady-state controller output 

M (s) Laplace transform of the controller output 

M maximum possible controller output 


proces 


m controller output 
Re 
R¢ 
controller proportional band 
Ry Cz 
Cc Ce 
resistance 


dimensionless ratio 


R,, Ri, Re, Rs, Ry, R 
set-point 
Laplace variable 
dominant process time-constant 
controller reset time-constant 
controller rate time-constant 
time required for control system to reach the 
steady state condition after a disturbance 
time 
time required for controller to come out of satu- 
ration aiter startup has begun 
u(t) unit step function 
X controller circuit voltage (see Fig. 2A) 
y controller circuit voltage (see Fig. 2A) 
Y (s) Laplace transform of y(t) 
Re 
Ri + Re 
Laplace transform of c(t) 


a 


0,(8) 





Automatic 


Mercaptan 
Titrator Aids Refinery Processing 


by FRANK A. LEISEY (Member of ISA) 
Senior Project Supervisor 
Standard Oil Company (Indiana) 
Whiting, Indiana 


An "on the spot’ mercaptan titra- 
tor automatically obtains and ana- 
lyzes up to 20 samples per hour. 
Long, continuous, low-maintenance 
operation is providing significant 
cost reduction in laboratory control 
and "sweetening processes. 


PRC YDUCTS « Ib 


usually need 


PETROLEUM 
tained by distillation 
additional treatment to remove small 
amounts of contaminating substances. 
Sulfur compounds called mercaptans 
are examples of one type of impurity. 
Mercaptans are undesirable because 
they lower the octane number of 
leaded gasoline and introduce an ob- 
jectionable odor. For these reasons, 
they are either extracted or converted 
to an acceptable form by various 


‘sweetening” processes.” 


To be efficient, a refinery process 
must include frequent checks on the 
mercaptan content of both the feed 
and product streams. It is important 
that a minimum of time elapse be- 
tween the sampling stage and the 


Superior numbers refer to similarly 
numbered references at the end of this 
paper 
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Figure 1. 
Electrical 
diagram of the 
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process correction stage. Standard Oil 
Company of Indiana meets this re- 
quirement by using a completely auto- 
matic titrator that permits “on the 
spot” mercaptan content determina- 


ron 


Most methods of determining mer- 
captans are based on titration with 


aqueous or alcoholic silver nitrate. 


* have been devel- 


Two instruments! 
oped to perform the titration auto- 
matically. Each involves the use of a 
carefully standardized volumetric re 
agent and potentiometric end-point 
detection. The preparation, standardiza 
tion, controlled introduction and meas- 
urement of the silver-ion reagent can 
be eliminated by a coulometric method 
of electrolytically generating the re 
agent. Furthermore, the frequent main 
tenance of potentiometric electrodes 
can be eliminated by using ampero 
metric detection electrodes, which are 
more reliable over long periods of use 
Because an automatic titrator® com- 
bining coulometric generation of the 
reagent with amperometric detection 
of che end-point had proved highly 
successful in the laboratory, it was 
chosen as the basis of a completely 


automatic titrator for process control 


Principle of Operation 


Silver ions generated in an electro 
lyte react with the mercaptan sulfut 
in the sample and precipitate silver 
mercaptide according to the reaction 


RSH + Ag+— RSAg] + H 


At the end point, excess silver ions 
increase the current flow between in 
dicating electrodes, thereby activating 
a relay to stop the titration. Since the 
titration time is proportional to the 
mercaptan content of the sample, it 
is the recorded variable. After one tit- 
ration is completed, another can begin 
when called for by a program-timer 
which, in this case, schedules a titra 
tion every three minutes 

Figure | shows an electrical diagram 
of the titrator. It indicates that the 
cell portion of the titrator is made up 
of two distinct systems the ion- 
generating system and the indicating 
system 

In the ion-generating system, a pair 
of silver electrodes is suspended in an 
electrolyte consisting of 0.5 ml of 
saturated sodium nitrate solution, and 
10 ml each of ethanol, acetone and 
benzene. A constant direct-current, 
passing through the electrodes, gener 
ates silver ions by oxidizing the anode 
Current etticiency is 100°: hence, the 
quantity of silver ions generated is 
directly proportional to the generation 
Lime 

In the indicating system, a different 
pair of silver electrodes is connected 
in series with a 100 mv polarizing 
voltage and a sensitive meter-relay. 
Che indicator electrodes are responsive 
to the silver-ion concentration in the 
cell and cause the meter-relay to stop 
the generation at the preset reference- 


current value of 3 microamperes 


Sequence of Operation 


The mercaptan titrator samples a 
refinery stream automatically. Figure 2 
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Figure 2. 
Block 
diagram of 
complete 
mercaptan 





























titrator. 








shows how the sample flows continu- 
ously in a bypass line from the high 
pressure side of the pump, through a 
filter, the sample-metering device, and 
bac k The 
titrator is located close to the sampling 
connected to it by 1/,”’ 
tubing. When the mo- 


to the low-pressure side 


point and 


1 


stainless steel 


torized valve in the sample-metering 
device is in the “fill” position, the sam- 
ple flows sequentially through a rotor 
port, a 1.0 ml sample loop, another 
rotor port and back to the refinery 
stream. 

All operations are controlled by the 
At the ot each 


program -timer, Start 


cycle the level-control relay, control- 
ling a solenoid valve, permits the 
electrolyte to flow—by gravity—from 
the supply into the titration cell. 
Flow continues until the liquid surface 
touches the level-control electrode. 
When this level is reached, the sole- 
noid closes to shut off the electrolyte 
Simultaneously, a magnetic stirrer is 
energized, and a constant current is 
applied to the generation electrodes 
via the meter-relay. 

With constant stirring of the elec 
trolyte the indicator current remains 
at a low, steady value until excess silver 
ions are introduced. The indicator cur 
rent then increases directly with the 
silver-ion When the 
current reaches 3 microamperes, the 


concentration. 


meter-relay stops the silver-ion genera- 
tion. This is a blank titration. 

A sample is then introduced. The 
program-timer energizes a small motor 
which turns the rotor to the sampling 
position nitrogen gas 
forces the trapped sample (an ac- 


Low-pressure 


curately measured 1.0 ml volume) 
from the loep into the titration cell 
After the loop has been permitted to 
drain for 40 seconds, the rotor returns 
to the “fill” position. Upon introduc- 
tion of a sample, the indicator current 


decreases since there is no longer an 
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Figure 3. 

Chart record 
indicates results 
of 24-hour mer- 
captan titrator 
test-run. 
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Figure 4. Complete 
mercaptan titrator 
assembly is en- 
closed in explosion- 
proof housing. Re- 
corder normally is 
mounted in a dis- 
tant control room. 


excess of silver ions. As a result the 
meter-relay again permits ion genera 
tion which continues until the reter- 
ence current, 3 microamperes, again 
energizes the meter-relay. The sample 
titration is then complete and a drain 
valve empties the titration cell. 


The mercaptan content of a sample 
is calculated as mercaptan number — 
milligrams of mercaptan sulfur in 100 
milliliters of sample—by the equation 


Mercaptan Number 


100 Flt 


0.0332 1 ) 
96.500 } V . 


where F is the gram-equivalent weight 
of mercaptan sulfur (32.06), I is the 
coulometric current in milliamperes, 
t is the titration time in seconds and 
V is the sample volume in milliliters 


During the titration interval, a sig 
nal is transmitted to the time converter 
which controls the recorder. The mer 
captan content of the sample is re 
corded as a line proportional in length 
to the titration time. For a given sam 
ple size, the recorder can be scaled 


to read directly in mercaptan content 


Results 


Figure 4 shows a chart record of a 
test run using the mercaptan titrator 
on a stream of distillate fuel. The 
same stream was sampled tor 19 hours 
Then, the sample line was switched 
o several other streams for about an 
hour each. The long radial lines to 
ward the chart center are individual 


titrations; the end of each represents 


Blank titra 


tions of the electrolyte were not re 


the mercaptan number 


corded on the chart, except during 
the period between 11 a. m. and | 
p. m. These titrations appear as short 
lines (near zero) that immediately pre 
cede the longer sample-titration lines. 
A full-scale range of 30 mercaptan 
number is used, although any desired 
range can be covered by adjusting the 
sample volume or the generation rate 


of silver tons. 


A comparison between laboratory 
and automatic titrations of six differ- 
ent distillate fuels showed an agree- 
ment within 3% obtained repeatedly 
over a range from 5 to 50 mercaptan 


number 


Figure 4 illustrates the complete 


titrator. The explosion-proof boxes, 
located near the sampling point, house 
the electronic and titration chassis 
The electronic chassis contains the 


program-timer, power supply, relay 
circuits and all switching circuits. The 
titration chassis contains the titration 
cell, stirrer, fill and drain valves, and 
the sample-metering device. T re 


ler | { : 
corder can be located in a control 
room at some distance from the tit 


rator 


If frequent results are not requiré 
the sampling system can be modified 
to automatically titrate individual sam 
ples brought to the instrument. In this 
event, a small pump transfers the sam 
ple from a bottle to the titrator. If the 
instrument is located in the center of 


a sweetening plant area, operators can 


bring samples from many sampling 


points and obtain immediate results 


Any substance that reacts with silver 
ions affects the mercaptan titration 
Examples are chromates, cyanides, hal 
ogens, phosphates, sulfides, sulfates 
and thiosulfates. The titrator can be 
used to determine the concentration 
of any one of these ions when they 
are present alone in a sample. It al 
ready has been used to titrate chloride 
and sulfide ions in aqueous samples 
Complexing agents or sample pre 
treatment may be necessary to select 
ively remove interfering ions that 
might be present. Normally, however 
the amount of interfering substances 
present in distillate fuels is smal 


} 


enough to be neglected 


One mercaptan titrator has been in 
CONTINUOUS USE with iittie Mainrenance 
for over three years. Two additional 
titrators, put into service iater, are 
significantly reducing the cost of lab 
ratory control of sweetening oper 


r10ns 
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A report of FIER activities by its Executive Director, Lloyd Slater. 


FIER Re-survey of Graduate Schools Reveals: 


> a 33% gain in activity since ‘57 
>» growing interdisciplinary emphasis 
» expanding interest in the PhD degree 


In the December, 1957, issue of the ISA JOURNAL 
(pp. 577-578) the Foundation for Instrumentation Edu- 
cation and Research published a summary of the re- 
sults of its first nation-wide survey of university grad- 
uate courses in the technology of instrumentation and 
automatic control. This issue of the JOURNAL now 
takes a look at this field of education three years later 


’57 Gave Only A Partial View 

The ’57 survey, of necessity, presented only a partial 
view of activity in this field by the schools. Ninety of 
the major institutions were contacted by mail, bringing 
in 64 responses. Of these, 44 listed two or more grad- 
uate courses in instrumentation and automatic control 
and were tabulated in FIER’s report. Unfortunately, 
several major universities did not return information, 
hence were not included in this table 

The present re-survey is an attempt by FIER to gain 
a total picture of graduate education in its field. This 
time, questionnaires were sent to 133 schools and, after 
a reasonable amount of follow-through, information 
gleaned from 128. Among those missing, however, were 
some schools with well-known activity in this tech- 
nology (e.g. U. Delaware, Wayne State U.). Of the 128 
respondents, 108 listed at least one or more graduate 
courses in instrumentation and control. Also note that 
four of those replying “no courses” did qualify their 
answer by indicating near-future development in this 
field (U. Dayton, Johns Hopkins, U. Massachusetts, U 
Nevada) 
How ’60 Tabulation Was Made 

The next two ISAJ pages summarize the 1960 survey, 
On the facing page are schools replying in ’57, with an 
analysis of their growth in number of courses and stu- 
dents handled. One basic change from the ’57 technique 
was made: in 57 the courses offered were grouped into 
12 subject areas in order to analyze the technical 

pread” in various schools; this year the courses aré¢ 
grouped according to departmental orientation. This 
new approach avoids the subjective pitfalls of trying to 

igeon-hole” courses, and gains some insight into how 

field is developing in disciplines other than electri- 
engineering 
The tabulation on the third page presents 


nonrespondents to the 97 survey (0! schools which re- 


data from 


sponded too late to be included) 3ecause of pace limi- 
tation this ists only schools offering three or 
more courses in this field; hence 19 respondents with 
two cours omitted. Also, the two excellent Cana- 
dian unive i that answered are not listed: McGill 
U. wi three offerings in control engineering, and U. of 
Toronto w four courses, including one in process con- 
trol dynamics in the chemical engineering department 
Progress: Ten Percent Per Year 

Perhaps the most striking thing the re-survey reveals 
is the quantitative growth of graduate education in this 
technology in three years. To highlight this the number 
of courses and student enrollments are totalled at the 
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end of the facing table (Note: when a school reportea 
no data on number of student enrollments in either °57 
or ’60, both figures were omitted in the addition) 
Roughly speaking, it appears that the number of courses 
has increased by one-third with a parallel gain of over 
one-half in student enrollments. There is no doubt that 
this general growth could also be extrapolated to in- 
clude the schools listed in the tabulation on the third 
page. Thus we behold a measure of academic progress 
in a new technology which suggests the remarkable rate 
of over 10 percent growth per year. Incidentally, we 
suspect that this growth rate is not uniform, but ez- 
ponential in character (e.g. 5% in ’58; 100% in ’59; 15° 

in ’60) 


Crossing Traditional Boundaries 

Instrumentation and control technology, its practi- 
tioners know, is deeply rooted in all fields of engineer- 
ing and science. Clearly this fact is being increasingly 
appreciated in our universities. Until a few years ago, 
the bulk of courses at graduate level in this technology 
were centered in electrical engineering departments. As 
the tabulations show, we now have signs of a substan- 
tial growth in instrumentation and control courses with- 
in mechanical, chemical and industrial engineering de- 
partments 

Another earmark of interdisciplinary progress in in- 
strumentation and control are the integrated graduate 
programs set up in some of the schools. While only two 

Case Institute and Michigan—are clearly shown in the 
tabulation, there is growing activity of this nature at 
several others. Noteworthy programs are developing, 
for example, at Harvard, Northwestern, M.I.T., Purdue, 
N.Y.U., U. California and Princeton 


Finally—the PhD 

Apparently, the most sought after academic commod- 
ity by industry and the military today is the man who 
has achieved his doctorate degree in some advanced 
area of instrumentation and control. In 1957, only a 
handful of PhD’s qualified in this field emerged fron 
the universities. The 1960 FIER survey shows that fully 
+7 schools are now prepared to offer the PhD to students 
specializing in this technology. It seems reasonable that 
we plan on a minimum of 100 graduating with this de- 
gree in our field in 1963 





Don’t Misinterpret Data . . 

All of the information printed on the next two 
pages was gathered by mail. Some of the people 
who answered were too busy for thorough docu- 
mentation: perhaps others misunderstood the 
questions. So there are omissions, weighted infor- 
mation and educated guesses in these data. Take 
it for what it’s worth: it offers a general picture 
of the total field rather than a valid shopper’s 
comparison on university programs. ————_____» 














POST-GRADUATE COURSES IN INSTRUMENTATION AND AUTOMATIC CONTROL — 1960 
UPDATING OF THE FIER 1957 SURVEY 


CHANGES SINCE 1957 


No. Stu- 
dents Per 
Semester 


Number 
Courses 
Offered 


INSTITUTION 
(these respondents were tabu- 
lated in the December, 1957, list- 
ing published in the ISA JOUR- 
NAL, p. 578) "57 


60 "57 60 
AIRFORCE INST. TECH 
U. of ALABAMA 
U. of ARIZONA 
U. of ARKANSAS 
BROOKLYN POLY. INST 
U. of CALIF. (BERKELEY) 
CARNEGIE INST. TECH 
U. of CONNECTICUT 
U. of FLORIDA 
GEORGIA INST. TECH 
HARVARD UNIVERSITY 
U. of IDAHO 
ILLINOIS INST. TECH 
IOWA STATE UNIVERSITY 
LEHIGH UNIVERSITY 
LOUISIANA STATE U 
MICHIGAN STATE U 
UNIVERSITY OF MICHIGAN 
NEWARK COLL. of ENGINEER 
U. of NEW MEXICO 
NORTHEASTERN U 
NORTHWESTERN | 
I of NOTRE DAME 
OHIO STATE | 
OKLAHOMA STATE U 
U. of PENNSYLVANIA 
PENNSYLVANIA STATE U 
PRINCETON UNIVERSITY 
PURDUE UNIVERSITY 
RENSSELAER POLY. INST 
U. of ROCHESTER 
RUTGERS 
SAINT LOUIS U 
U. of SOUTHERN CAI 
SOUTHERN METHODIST U 
STANFORD U 

of TENNESSEE 
I of TEXAS 
TEXAS A&M 
U. of VIRGINIA 
VIRGINIA POLY. INST 
U. of WISCONSIN 
YALE UNIVERSITY 


SUMMARY ANALYSIS 3 4026 


DEPARTMENTAL EMPHASIS OF COURSES IN FIELD 
(number courses offered per Dept.) 


Offer 
Aero Indus. Gen’l PhD 
M. E ChE Eng Eng En in this 


g. 
Dpt Dpt Dept. Dept Dept Others field? 


Math 1 


All Courses in Instrumentation Graduate Program 


Phy 





POST-GRADUATE COURSES IN INSTRUMENTATION AND AUTOMATIC CONTROL — 1960 
(NEW RESPONDENTS — NOT INCLUDED IN 1957 SURVEY) 


SIZE PROGRAM DEPARTMENTAL EMPHASIS OF COURSES IN FIELD 


Number Offer 

INSTITUTION Number § Students Aero Indus PhD 
(answered survey listing Courses per E.E M.E Eng Eng Gen’l. in this 
three or more courses) Offered Semester Dpt Dpt Dpt Dpt Eng Others field? 


AUBURN UNIVERSITY 4 75 4 
CALIFORNIA INST. TECH 6 110 3 2 1 
CASE INSTITUTE All Courses in Instrumentation Graduate Program 
CITY COLLEGE, NEW YORK 
CLARKSON COLLEGE TECH 
COLUMBIA UNIVERSITY 
CORNELL UNIVERSITY 
UNIVERSITY of DENVER 
DREXEL INSTITUTE 
DUKE UNIVERSITY 
GEORGE WASHINGTON U 
U. of HOUSTON 
U. of ILLINOIS 
STATE U. of IOWA 
U. of KANSAS 
KANSAS STATE l 
U. of KENTUCKY 
LOUISIANA POLYTECH 
MARQUETTE U 
U. of MARYLAND 
MASSACHUSETTS INST. TECH 
MICHIGAN COLLEGE M. & T 
U. of MINNESOTA 
MISSISSIPPI STATE U 
MISSOURI SCHOOL M 
U. of MISSOURI 
MONTANA STATE COLLEGE 
NEW MEXICO STATE U 
NEW YORK UNIVERSITY 
NORTH CAROLINA 
NORTH DAKOTA STATE COLL 
IHIO UNIVERSITY 
OKLAHOMA 
OREGON STATE COLLEGE 
;URGH 


ISLAND 





Management's choice: 


an Versus Instrumentation 


by R. W. ROTZLER, Superintendent, Quality and Control, Monsanto Chemical Company, Texas City, Texas 


MANAGEMENT, in its quest for 
profit (an absolute requirement for 
business survival), is constantly con- 
fronted with an evaluation problem — 
man versus instrumentation. Today, 
more than ever before, instrumentation 
is getting the nod. 

It is not surprising that management 
is turning to instruments rather than 
individuals for most steps in process 
control. Instruments simply do a bet- 
ter job! In fact, it probably would be 
impossible to run a modern chemical 
plant without instruments, regardless 
how much manpower were available or 
how much money one might be willing 


to pay 


Instrument Superiority 


Instruments are superior to indi 
viduals in many ways, for instance in 
scope, range, sensitivity, speed of com 
munication, consistency of response, 
strength, reliability, memory, and cost 

Let's just look at a few of these 
Sensitivity. Man's sensitivity 1s not 
acute; under the very best conditions 
he perhaps can detect temperature dif 
ferences of about one degree. Instru 
ments easily detect temperatures with 
in 0.001 


Consisten f Response. Man's re 
sponse to information is influenced 
considerably by personal _ factors, 
moods, and prejudices. While instru 
ments too exhibit prejudice (that is, 
tewer 


inaccuracy), they respond to 


secondary influences. To these, they 
at least respond consistently. 
lacks the 


strength available in instruments. On 


Strength. Man range of 


one hand, he doesn’t have enough 
strength to operate large valves quick- 
ly; on the other hand, he doesn’t have 
the delicacy of touch often required 
for small tasks. Indeed, sometimes his 
touch is too heavy to even operate 


the zmstrument! 


Memory. Whereas man’s memory is, 
at best, temporary and very limited in 
the degree of detail retained, instru- 


ments boast near-perfect memories. 


Instrument Applications 


The modern chemical plant is al- 


ready highly instrumented. It uses 
instruments to indicate, record, and /or 
control such variables as flow, pres 
sure, temperature, level, heat of com- 
bustion, refractive index, batch weight, 
humidity, viscosity, 


speed, density, 


light intensity, cycle, and 


chemical composition 


pre gram 


There appears to be no decline in 
Rather 


it would appear that even more ex 


new uses for instruments 


tensive, complex, and costly instru- 
mentation is in the cards for the fu 
ture! Monsanto Chemical Co. and 
Thompson - Ramo - Wooldridge, Inc. 
have designed and recently put into 
operation facilities for complete auto- 
mation of a processing unit. A com- 
bination of high-speed computer and 
conventional instruments automatically 
adjusts controls for optimum opera 
tion. This optimizing action is a step 
beyond the automatic control of exist 


ing plants. 


Computers Broaden Field 


The computer represents a break 
through in instrumentation; it points 
the way tor future mayor development 
Basically just an adding machine (but 
a very rapid one) with a memory, the 
ce mputer measures, compare Be and acts 
until some desired standard is realized 
It solves complex algebraic and dif 
ferential equations by trial-and-error 
metheds, deals with multiple variables, 
and works backwards to find equations 
from the answers (useful for optmiz 
ing plant processes) 

The introduction of computers to 
control systems broadens the field of 
instrumentation into areas commonly 
considered exclusively human. Too 
quickly, we are apt to say that instru- 
ments Cannot anticipate, or use judg- 
ment. On closer examination, we must 
admit, however grudgingly, that in 
struments with derivative action do 
crudely anticipate by observing a single 
condition — the rate-of-change of a 
controlled variable. More-complex 


models, handling multiple variables, 
can anticipate in exactly the same way 
that man does — by a reasoning proc 
ess involving the examination of cir 
cumstances in the immediate past 
Based on his memory and current find 
ings, man predicts the future. Please 
note: he doesn’t foresee the future: he 
predicts it. An instrument, with its 
better memory and more consistent 
response can be made to anticipate 
better! 

Judgment also evolves from experi 
ence. Man himself at birth has n 
judgment. By taking an instrument 
that can anticipate and superimposing 
on it another controller one that 
can correct the memory pattern based 
on a comparison between anticipated 


and actual results we have added 


experience, and therefore judgment, 
to the control system. It is not even 
necessary to go to this trouble if the 
instrument repeats the anticipation 
relative to the 


While 


the result will never be perfectly cor 


process fast enough 


rate-of-change of the variable 


rect, ic will get closer all the time 


Future Unlimited 

So far nothing has been mentioned 
here concerning the role of instruments 
in the business field. It can be a major 
role the management function can 
be controlled as surely as a process. If 
an instrument on an anti-aircraft £un 
can predict the flight of an airplane 
why can’t a similar instrument predict 
the direction of a sales curve? DAN 
GER 


agement’s own sacred ground! What 


we are now treading on man 
instrument can possibly replace the 
chairman of the board? Reluctant as 
the concession may be, it must be ad 
mitted that a number of major man 
agement decisions already are made 
basically with computers. This trend 
from all indications, is expected 
continue 

Where will it all end? This is dif 
ficult to answer. It is my contention 
that the “Instrument Age” is just be 
ginning — we still haven't even suc 


cessfully scratched the surface 
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(Left Photo) POWER SYMPOSIUM SPEAKERS (left to right) E. C. Kistner, Symposium Program De- 
veloper, Philadelphia Electric Co.; W. L. Chadwick, Keynoter, Southern California Edison Co.; Dr. 
Ralph H. Tripp, ISA President-Elect-Secretary, Grumman Aircraft Engineering Co.; and William ]. 
Burns, Director ISA Power Instrumentation Division, Long Island Lighting Co. (Right Photo) CON- 
FERENCE KEYNOTERS (left to right) Dr. Dean E. Wooldridge, president, Thompson Ramo Woold- 
ridge, Inc.; San Francisco Mayor George Christopher; Bernard E. Benson, president, Benson-Lehner Corp. 


San Francisco Turns Out 
for ISA Summer Conference & Exhibit 


From Seattle to San Diego they 
came to San Francisco in May, scene 
of the first West Coast ISA Regional 
Instrument-Automation Conference 
and Exhibit. More than 5,000 mana- 
gers, engineers, and_ technicians 
moved into the Golden Gate city on 
May 9, 10, 11 and 12 for top flight 
technical papers and 200 exhibits of 
latest hardware. The 
technical papers were excellent and 
the exhibit was equally attractive 
for both manufacturers and users 
The 3rd Annual Power Instrumenta- 
tion Symposium held in conjunction 
with the conference was also an out 
standing success 

The conference 
on Monday morning was everything 
and more than advance billing. San 
Francisco mayor George Christo 
pher, did a wonderful job in selling 
the idea for a World Technical In 
formation and Exchange Center in 
his fair city. While many did not 
agree with the proposed location 
they did agree that a well organized 
and operated international techni 

information system is vital to 
uccesses in the exploding 
cience and engineering 


instrument 


session 


keynote 


Benson Throws Sparks 


Benson, president of 
ed up to his repu- 


at the open- 


Bernard §S 
Benson-Lehner, liv 
tation of brain storming, 
ing session of the conference 

He took the topic of Potential 
Uses and Abuses of Gigantic Ma- 
chine Memories and gave the crowd 
a mental workout. He took direct 
aim at engineers, societies, and sci- 
ence in general when he said the 
main reason why our technology 
dominates us instead of us dominat 
ing our technology is that the most 
important questions about how to 
use our scientific accomplishments 
are never normall: 
ference such as the ISA San Fran- 
cisco Conference. Here is a capsul 


placed in a con- 
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of his though provoking comments: 
“The main pre-occupation of scien- 
tific personnel is in advancing the 
boundaries of scientific accomplish- 
ment. There is much less study, re- 
search and planning as to the uses 
to which these accomplishments are 
put. As a result, there is sometimes 
a net gain and sometimes a net loss 
in terms of human values. These 
influences are far-reaching. 
“Nowhere is there a greater op- 
portunity for both gain and loss, and 
where the implications may be quite 
obscure, than in the subject of gi- 
gantic machine memories. In the me 
dium-range future of the next quar- 
ter-century., when we project our 
thinking as to the application and 
developments, 


f 


implication of new 
we find ourselves confronted with 
‘What are the possibilities and the 
challenges which will come with the 
inevitable progress which we are 
here striving to accomplish?’ 

“Constructively, the entire market 
place of he world may change 
Through massive information stores, 
the network of people who have 
things to sell can be matched to the 
network of people who are looking 
for things to buy. This could in- 
fluence real estate, marriage, or any 
situation where there is trading on 
a specialized basis 

‘Another asset could lie in the 
fact that the 
reated in the world at great cost 
of human effort, could be now avail- 
able as an asset for all. But—on the 
other hand—a great deal of informa- 
tion created by man is false and in- 
valid. Fortunately it atrophies with 
time. However, will we arrange ou 
machines deliberately to preserve 
this quality of decay, or will we 
perpetuate ‘noise’ which in our de- 


information that 


lusion we will believe to be ‘signal’? 

“What about the influence of gi- 
gantic memories on the liberty of 
the individual a quarter-century 


from now? Who will own theses 
memories? Who will fill their store? 
Who will control the integrity of the 
information which fills it? Who will 
use it? Who will abuse it?” 


Computer Control Pays Off 

This is what Dr. Dean E. Woold- 
ridge, president of Thompson Ramo 
Wooldridge Inc., stated in his key- 
note presentation. In fact he said, 
“even with the present instruments, 
process computer control installa- 
tions pay off rapidly”. Dr. Woold- 
ridge touched on many of the broad 
areas of electronics, industrial proc 
essing and human behavior, but put 
major emphasis on the present and 
future of process design, process 
control, and electronic computers 

We quote Dr. Wooldridge for a 
long view at these three subject 
“The great potential of compute1 
control of industrial processes is a 
consequence of the growing ability 
of the electronic scientists to design 
computers of greater and greater: 
performance capability. It has been 
established that electronic devices 
can be designed that not only wil 
make routine calculations but that 
also will perform judgment, will 
make decisions, and will combine 
past information with new data to 
develop new approaches to prob- 
lems. A convincing case can be built 
for the thesis that computers can 
ultimately be designed to exhibit 
originality and ingenuity. It may 
even be possible one day to design 
into our computers a code of ethics 
and a compulsion toward moral be- 
havior 

Of course, it will be some time 
before we have small, cheap, and 
reliable computers that will perform 
ill the functions of the human brain 
and perform them better and faster 
than human beings can. But we’re 
on the way. Even the Neanderthal 
low I-Q electronic brains that we 





have today can perform many in- 
dustrial process control functions 
more efficiently and economically 
than human beings can. And very 
rapid progress is being made in this 
exciting field”. 

Dr. Wooldridge summarized the 
challenge facing both the process 
industry users and instrument manu- 
facturers as follows: “The computer 
will provide capability for the exer- 
cise of contro] that is more precise 
and that responds optimally to a 
wider variety of changes of the 
process parameters. This in turn will 
necessitate accurate measurements 
of quantities that today are either 
ignored entirely or dealt with in an 
approximate fashion. This will re- 
quire that process instruments be 
designed with electrical rather than 
pneumatic inputs and outputs; it will 
impose more severe accuracy and 
response speed requirements on the 
instruments; it will increase the de- 
mand for automatic analysis devices 
less importance will be attached to 
recording and indicating features, to 
scale linearity and zero drift. Instru- 
ment reliability will grow in eco- 
nomic importance. Increased num- 
bers of instruments will be required 
to provide the more detailed infor- 
mation about the state of processes 
that will be demanded by the control 
computers”. 


Chadwick Opens Power Symposium 

W. L. Chadwick, vice-president of 
Southern California Edison Com- 
pany, left no doubt that utility man- 
agement places instrumentation high 


on the list of considerations in build- 
ing and operating modern electric 
systems. As the keynoter for the 3rd 
ISA Power Instrumentation Sym- 
posium, Mr. Chadwick paid tribute 
to the progress of ISA and their 
continued efforts to provide a forum 
for constructive discussion of power 
plant instrumentation and control. In 
his discussing the progress of power 
systems and plants, he cited the al- 
most unbelievable growth in demand 
for electrical energy, the greater 
need to hold the cost of new fa- 
cilities against inflation and against 
the elaboration which improved re- 
liability of service requires. He said 
the larger system demands require 
larger equipment of every kind and 
larger capital expenditures. Further, 
it is imperative that both from the 
standpoint of service reliability and 
economy, these large blocks of capi- 
tal be kept as continuously employed 
and in service as ingenuity will per- 
mit. This is the control challenge of 
this year and the years ahead. 
Mr. Chadwick challenged the in- 
strument engineer and manufacturer 
to make conventional power plants 
as reliable as nuclear power plants 
have had to necessarily be. He said 
that with the right kind of auto- 
matic control hardware and _ pro- 
gramming it should be possible to 
provide for corrective action re- 
quired for every off-normal or 
deviant condition and thus avoid 


(Above). A traditional feature of ISA 
Exhibits is Executives Day, which in- 
cludes luncheon, a brief presentation 
on the Society and a special tour of the 
exhibit for a select group of local in- 
dustry management. 


accidents, errors, and interruptions 
to service. At Southern California 
Edison they have calculated that 
avoiding one interruption of four 
months during the life of a 200 MW 
generator would save more than 
double the cost of computer controls 


Air Pollution & Meteorology 

ISA and the American Meteoro- 
logical Society teamed their efforts 
for the San Francisco Conference 
with a presentation of 18 papers on 
the subjects of aerosols, condensa- 
tion phenomena, and air pollution 

Robert J. Bryan and Irving Cher- 
niack, engineers with the Los An- 
geles County Air Pollution Board 
summarized the major progress and 
problems in the area of air pollution 
[The needs for measurements are 
moving faster than commercial in- 
struments become available. The 
direct reading or physical measure- 
ment type of instrument seems to be 
most suited for unattended opera- 
tion and the more rapid advances 
in techniques seem to be toward use 
of this class of instrument. Instru- 
ments based on chemical reactions 
will receive less ernphasis and then 
only for highly specialized require- 
ments. Miniaturization, portability 
and reliability for unattended oper- 
ation are the most desired features 
desired by meteorologists and air 
pollution experts 


One of outstanding technical sessions 
covered vibration. Right is Dr. Thomas 
P. Rano, Boeing, who discussed new 
trends in instrumentation for vibration 
and shock. 


5th Annual Maintenance Clinic was 
operated by Northern California ISA 
Section. Above is Fischer & Porter ses- 
sion on pressure transmitters, one of 
ten classes conducted. 


Students Day attracted more than 100 
high school students from the San 
Francisco-Oakland area. Jim Woenne 
(left) and Joe Goodrich (right) from 
Carlmont High School in Belmont ob- 
serve as John Sanford (center) explains 
Bristol radiation pyrometer. 
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D> NEW INSTRUMENTS AT SAN FRANCISCO ISA SHOW 


Computer Data Processor 


Digital Equipment Corporation of May 
nard, Massachusetts, displayed for, the first 
time at the San Francisco ISA Show an in 
teresting new high-speed, core memory, 
digital processing 
Named Programmed Data Processor (PDP 


computer for data 


1) the unit is a general purpose digital 
computer with single address, single in 
struction and stored program operating in 
parallel on 18 bit one’s complement binary 
numbers 
Multiply takes 350 microseconds, and 
divide takes about 600 microseconds. Both 
e special arithmetic instructions. The 
computer is capable of 200,000) instruc 
tions per second, with indirect addressing 
ind multiple steps. It operates with 12 
shift instruction variations and 10 condi 
ional instructions 
CIRCLE NO. 501 ON PAGE 83 


Pilot Solenoid Valves 


\utomatic Switch Company displayed a 
new model of their ASCO 82I10A series 
rt 


2-way general purpose solenoid valves 
Of major interest to instrument users is 
the larger sizes now available of this 
model which features internal pilot oper 
ation for flow control of liquids and 
gases. The valve is packless in design 
It is available in sizes up to | inch NPT 
for normally open or normally closed 
operation 

CIRCLE NO. 502 ON PAGE 83 


Pressure Transducers 


Rosemont Engi 

neering of Minne 

apolis introduced a 

new series of pres 

sure transducers 

Utilizing a free 

edge circular dia 

phragm of Ni 

Span-C in the sens 

or, accuracy is considerably improved 
Temperature range is from —55 to 
100°C Hysteresis effects are less than 
0.03% and the unit is sensitive to less 
than 0.01 of full scale pressure, for a 
zero to one atmosphere pressure range 
Ranges are from | to 100 psi, for both 
differential and absolute measurements 

CIRCLE NO. 503 ON PAGE 83 


Airborne Digital Computer 


Librascope Division, General Precision 
Inc. released information on their new 
compact digital computer, which has been 
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designed tor use in the guidance system 
of a tactical missile. The “three-plus-one” 
command structure is used for near zero 
access time, enabling the computer to 
perform a vector-magnitude computation 
from a single instruction 

The memory is a rotary magnetic drum 
with a capacity of 3,000 22-bit words on 
16 tracks. The computer operates with 16 
basic orders which can be utilized to 

ate up to 100 separate control func 
tions. Speed of operations are: multiply 
933 per sec; square-foot 293 per sec; divide 


257 per sec; and add 9600 per sec at a 
140-ke clock rate. The computer is named 
Libragal 


CIRCLE NO. 504 ON PAGE 83 


Differential Voltmeter 


Ihe Decker Corporation of Bala-Cyn 
wvyd, Pa., unveiled a new vacuum tube 
voltmeter designed to accurately measure 


true de voltage differences in grounded 


or ungrounded circuits to 10% accuracy 
Input impedance is 40 megohms, It is 
direct reading with a zero center scale 
with full scale ranges of + 0.3, 1.0, 3.0 
10, 30, and 100 volts de. This meter can 
ilso be used as a unit cathode follower 


CIRCLE NO. 505 ON PAGE 83 


Low Range Pyrometer 


The Bristol Company received a great 
amount of interest in their new Velotron 
low range radiation pyrometer at the 
San Francisco ISA Show. Operating in 
ranges of 0-200°F and 0-1100°F this new 
non-contacting temperature sensor offers 
many possibilities in industrial processing 
The recorder or indicator can be cali 
brated directly in degrees, and ali sensor 
units are interchangeable. The system is 
automatically compensated for ambient 
temperature changes up to 135°F 

CIRCLE NO. 506 ON PAGE 83 


Servo Accelerometer 


Kistler Instru 
ment Co. of North 
Tonawanda, N. Y 
was justifiably 
proud oft its new 
ype 302 linear 
servo accelerometer 
on display for the 
first time in San 
Francisco The 
unit, 134” long and 
1” in diameter, 1s 
completely self 
contained. Only 
three electrical 
leads are required 

two dc voltage 
supply lines and a single high level d« 
output signal connection The accelerom 
eter can be used to measure differential 
pressure pressure, displacement weight 
load, and many other processing \ iriables 
since it is In essence an electronic spring 
Specifications are: range + 10g, natural 
frequency 1000 cps, linearity 0.01 null 
threshold 10 yr and 


stability 10 g 
output 0.25 ma/g. (Photo is earlier model 
with 7 connections.) 


CIRCLE NO. 508 ON PAGE 8&3 


Spectrometer Leak Detector 


Consolidated Electrodynamics Corp. in 
troduced a “new-generation” spectrometei 
type leak detector at the Sar 
ISA Show. Most impressive are the clean 


mainte 


Francisco 


design features which mean eas‘ 
nance, and access to all parts of the sys 
tem. A Diatron isolation valve allows the 
Diatron to be removed without shutting 
down or venting the rest of the vacuum 
system, thus eliminating need to remove 
the cold trap, which needs fi only 
once every 24 hours. The new detector 
measures 30” wide, 20° deep and 20” 
high. It 
in ambient temperature of 40 to 110° F 


weighs 200 pounds and operates 
and relative humidity to 95 Sensitivity 
is 5 x 10-'atm cc/sec/div, or one part ol 
helium in 10 million parts of ain 
CIRCLE NO. 507 ON PAGE &3 


New Pressure Switch 


Barton Instrument Corporation intro 
duced a new model 258 Indicating Differ 
ential Pressure Switch. The significant 
improvement over the model 248 switch 
is increased scale length, the new model 


2 pointer travel. This in 


258 having 270 
strument employs vibration and shock 
resistance milli-switches to energize alarm 
circuits when predetermined limits of 
differential pressure are exceeded 


CIRCLE NO. 509 ON PAGE 8&8 
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THE NEW YORK ISA SHOW 


Coming: ISA’s 1960 Fall Instrument-Automation Conference and Exhibit and 
15th Annual Members Meeting, New York City Coliseum, September 26 through 


30. The year’s instrumentation “spectacular,” 


featuring @ a first-hand report on 


the First Congress of the International Federation for Automatic Control @ a top- 
level review of notable advances in instrumentation research @ a 25-paper Sym- 


posium on Underwater Instrumentation, 
forum 


frontier @ Operation Tip-Toe, a 


an investigation of the sea the new 


engineering educators @ the long- 


awaited report of the Task Force on Instrumentation Technicians @ three ses- 


sions on analysis instrumentation @ 
to strain gages @ a mammoth exhibit of new 


semiconductor materials have added 


report on the new dimensions which 


products and developments of over 400 leading instrument manufacturers. Plan 
now to be one of the 30,000 instrumentation leaders who will attend the New 


York ISA Show. 


KEYNOTE SESSION 


The Conference theme of “Progress Through Instru- 
mentation” is the basis of the Keynote Session to be 
presented on Monday morning, September 26. J. A 
Parker, conference program co-ordinator, has invited 
three prominent speakers to tell how their respective 
fields have progressed in the past and can be expected 
to develop in the future because of instrumentation 
contributions. The fields to be covered are Missiles 
and the Space Age, Petroleum and Chemicals, and Com- 
munications and Power. The session will point up the 
importance of instrumentation’s role — and the position 
of the instrument specialist in this rapidly progress- 
ing age. The speakers are: 


Progress through Instrumentation in the Petroleum Industry 
by E. D. Reeves, Humble Oil and Refining Company 


Progress through Instrumentation in the Power Industry 
O. W. Manz, Consolidated Edison Company of New York 


Progress through +. wero in the Missile and Space 
Age by Lt. General B. A. Schriv USAF 


NATIONAL LECTURE SERIES 

A review of “Patterns for Technical Progress for the 
Next Decade” will be presented at the national lectures 
on Monday afternoon, September 26. Three very promi- 
nent leaders in instrumentation have accepted the in- 
vitation of program developer T. C. Wherry, Phillips 
Petroleum Company, to present papers at this session 

Chemical Process Control—Our Progress and the Task Ahead 

by T. J. Williams, Monsanto Chemical Company 


Progress in Computer Design by W. A. Farrand, Autonetic 
Division, North American Aviation, Inx 


Progress in Automatic Control and Its Impact on Education 


by J. R. Ragazzini, College of Engineering, New York Uni- 
versity 
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INTERNATIONAL PROGRESS IN AUTOMATIC CONTROL 


A report on “International Progress in Automatic 
Control The First Congress of the International Fed- 
eration for Automatic Control, Moscow,” will be pre- 
sented at this session on Tuesday evening, September 

It will include first-hand accounts of this important 
international meeting 


General Review of the Congress 
jue University 


Comments on ISA Participation 
iu Pont de Nemour and Company 


Report of the Business Session | H. C. Chestnut 
Electric Company 
Summ 


ary and Appraisal of the Theory Papers by J 
yn Polvtech 


Summary and Appraisal of the Components Papers b) 
Nict Tavlor Instrument Companie 


Summary and Appraisal of the Applications Papers | 
kowitz, Case Institute of Technology 


Remarks on Future Plans 


MANAGEMENT AND ECONOMICS 


How automation has affected management with re- 
gard to cost determination and evaluation, labor ques 
tions, exports and similar complimentary topics will be 
discussed in “The Impact of Instrumentation on Man 
agement 

Some of the speakers 


The Evaluation of Alternatives in Plant Design (87-NY60) | 
M. C. Westrate, Commonwealth Associates 


Evaluation of Capital Projects—Payout and Return (88-NY60) 
by H. E. Kroeger, Socony Mobil Oil Company 


Analysis of Manufacturing Processes in the Manufacture of 
Instrument Components (89-NY60) by F. W. Winter, Imperial 
Brass Manufacturing Company 


RECENT DEVELOPMENTS IN SEMICONDUCTORS 
AND CONVENTIONAL STRAIN GAGES 


The use of semiconductor materials has added new 
dimensions to strain gage capabilities. This technical 
session, scheduled for Tuesday, September 27, and de- 
veloped by R. D. Douglas of Newport News Shipbuild- 
ing and Drydock Company, is designed to bring engi- 
neers up-to-date with these developments, and will also 
cover the problem of adhesives in properly securing 
gages under today’s exacting environmental conditions 
The speakers: 

Characteristics of Resistance Strain Gages by R 

National Bureau of Standards 
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The New York City Coliseum, scene of 
ISA’s 1960 Fall Instrument-Automation 
Conference and Exhibit. Conference ses- 
sions and the exhibit will be housed in 
the same building, making it more con- 
venient for you to cover all aspects of 
the New York ISA Show. 


Recent Developments in Semiconductor Strain Gages (15- 
NY60) by Dr. Warren P. Mason, Bell Telephone Laboratories 


Adhesives How They Determine and Limit Strain Gage 
Performance (7-NY60) by Peter K. Stein, Stein Engineering 
Services Inc 


Characteristics and Applications of a Semiconductor Strain 
Gage (16-NY60) by Dr. M. A. Xavier, Century Electronics & 
Instruments, Inc 


Silicon Piezoresistive Devices (42-NY60) by E. D. Padgett 
Picatinny Arsenal and W. V. Wright, Electro-Optical System 
Inc 


An Experiment on the New Type of Resistance Foil Strain 
Gage for the Concentrated-Stress Analysis (48-NY60) by Dr 
Osamu Watanobe, Kyowamusen Kenkyujo Company, Ltd 


METEOROLOGICAL INSTRUMENTATION 


Two sessions, programed jointly by ISA and the 
American Meteorological Society, will be presented on 
this subject on Monday and Tuesday, September 26 and 
27. K. C. Spengler, Executive Secretary of AMS, and 
Dr. R. H. Tripp, Grumman Aircraft, programed the 


sessions 
rheme: Modern Instrumentation in Radiation Meteorology 


Speakers: Dr. V. E. Suomi, University of Wisconsin: A. J 
Drummond, Eppely Laboratory, Inc Torrence H. MacDonald 
U. S. Weather Bureau; Dr. Lewis Kaplan, Massachusetts In- 
stitute of Technology 


Theme: Stratospheric Meteorological Measurements 


Automatic Retrieving of Stratospheric Research Equipment 
Paul B. MacCready, Meteorological Research, Inc 


Rod Versus Bead Thermistors for Atmospheric Temperature 
Soundings, Richard T. McCoy, Bendix Corporation 


Observations of the Atmosphere by Spectroscopic Techniques 
by David M. Gates, Boulder Laboratories, National Bureau of 
Standards 


AUTOMOTIVE INSTRUMENTATION 


Three papers describing complete instrumentation in- 
stallations will be presented at this session developed 
by John Hunsberger of General Motors. In each pre- 
sentation the overall system will be discussed and 
details given on the unique components designed and 
developed. These papers will point out the ever-increas- 
ing use of advanced instrumentation techniques in the 
automotive industry. The papers: 


The Concept of Equipment Status Indication Applied to 
Combat Vehicles (61-NY60) by George R. Staton, USA Ord- 
nance Arsenal 


Aerodynamic Force Scales for Full Size Automobile Testing 
(33-NY60) by William G. Cato, Ford Motor Company 


‘ 
Vehicle Punched-Tape Data Acquision System (34-NY60) by 
Roger Wellington, Robert F. Spain and Howard McKenna 
General Motors Research Laboratories 





METALS AND CERAMICS SESSION 


Papers on instrumentation in the iron and steel in- 
dustry will be presented at this Wednesday, September 
28 session programed by R. R. Webster of Jones & 
Laughlin Steel Corporation. 

End-Point Temperature Control of the Basic Oxygen Steel- 

making Process by Means of a Special Purpose Analog Com- 


puter (78-NY60) by William J. Slatosky, Graham Research 
Laboratory, Jones & Laughlin Steel Corporation 


DATA HANDLING AND COMPUTATION SESSIONS 


Two sessions will be presented on Wednesday, Sep- 
tember 28, one on “State of the Art in Process Control,” 
and one on “Adaptive Control Computing.” Geoffrey 
Post, Geoffrey Post Associates, is the session developer 


SAMPLING SYSTEMS SESSION 


Sampling system response time will be the theme of 
papers to be presented at this session on Wednesday, 
September 28. M. D. Weiss of Union Carbide Olefins is 
the session programer. The speakers include: 


A New Process Flame Photometer (14-NY60) by J. L. Waters 
Waters Associates 


Applications of a Continuous Coulometric Titrator (6-NY60) 
by Edward E. Escher, Consolidated Electrodynamics Corp- 
oration 


The Application of a Flame Ionization Analyzer in the Analy- 
sis of Raw and Catalytically Treated Exhaust Gases (46-NY60) 
by A. J. Andreatch and W. B. Innes, American Cyanamid 


INSTRUMENTATION RESEARCH 


Notable advances in instruments, apparatus and tech- 
niques will be covered in this top-level session making 
a first appearance at the ISA New York Conference on 
Tuesday, September 27. Both engineering and scientific 
research will be represented, and Lawrence G. Rubin, 
Raytheon, the session developer, emphasizes that physi- 
cists will not be discriminated against. This will be an 
off-the-cuff type session no requirements for written 
manuscripts simply short talks on advanced subjects. 
A sampling of the speakers: 


Wide Range Oscillator for the Omegatron Mass Spectrometer 
by J. Weits and L. G. Rubin 


Punched Card Data Acquisition as Applied to the Measure- 
ment of Basic Semiconductor Properties by L. G. Rubin, D 
L. Phipps and J. Welts 


VIBRATION AND SHOCK INSTRUMENTATION 


This Wednesday, September 28 session, programed by 
G. H. Brittain of Lockheed Aircraft, will prove of inter- 
est to engineers in the aircraft/missile field, dealing as 
it does with the practical aspects of instrumentation of 
shock and vibration phenomena. Papers scheduled for 
presentation include: 


Design of Piezoelectric Transducers (8-NY60) by John G 
Martner, Stanford Research Institute 


Analyses of Shock and Vibration Motions (4-NY60) by Dr 
Irwin Vigness, U. S. Naval Research Laboratory 


Instrumentation for Linear and Angular Vibration Accelera- 
tion on a 1/4-Ton Army Vehicle (5-NY60) by D. J. DeMichele 
and C. D. Kissinger, General Electric Company 


Accuracy of Vibration Measurements (66-NY60) by Dr. R. I 
Post, San Jose State College, J. F. Ray and K. Kuoppamaki 
Lockheed Aircraft Corporation, Missile and Space Division 


Methods of Mechanical Impedance Measurement (67-NY60) 
by H. B. Avery and D. Muster, General Electric Company, 
General Engineering Laboratory 


NUCLEAR INSTRUMENTATION 


Design phases of instrumentation used in nuclear 
reactor controls, primary and secondary control sys 
tems associated with reactors, and experimental facili- 
ties around nuclear reactors will be covered in this 
Wednesday, September 28 session programed by W. J. 
Ladniak of Minneapolis-Honeywell. Papers include: 


Design Philosophy of System for Circulating High Tempera- 
ture Organics (tentative) by D. A. Huber and M. B. Bagley 
Atomics International 


High Speed Data Acauisition System for Process Monitoring 
and Control of Production Reactors (tentative) by Ray Sher- 
rad, Hanford Engineering Works 


Safety Procedures and Practices for in-Pile Loop Experiments 
tentative) by Karl West and Joe DeLorenzo, Union Carbide 
Nuclear Company 


Gas Balance Moderator Level Controlled Reactor (tentative) 


by Harold Nelson, General Electric Company 


A Dose Sensitive Instrument for the Detection of Accidental 
Radiation Excursions (44-NY60) by Stanley :. Groothius 
Union Carbide Nuclear Company 


by 


The JANUS Reactor Instrumentation (35-NY60) 
Thompson, Argonne National Laboratory 


MASS FLOW MEASUREMENT PANEL 


The new and rapidly developing method of flow 
measurement by mass or weight is of interest to every 
engineer and instrument specialist in the process in- 
dustries field. This session, to be presented on Wed- 
nesday, September 28, was programed by Louis Good 
of Minneapolis-Honeywell and covers three of the mass 
flowmeters now on the market. The speakers include 


A Vibrating Gyroscopic Mass Flowmeter (39-NY60) Dr. Wil- 
fred Roth, Roth Laboratory for Physical Research 


Mass Flowmeter for Simplified Gas Handling (38-NY60) by 
4. B. Hubbard, Rotron Controls Corporation 


Application of the Gyro-Integrating Mass Flowmeter (37- 
NY60) by Charles M. Halsell, Black, Sivalls & Brysor ne 


LABORATORY INSTRUMENTATION FOR ANALYSIS 


This session has been especially programed for lab 
oratory people who are responsible for the application 
of instrumentation to process streams. It will be pre 
sented Thursday, September 29. M. D. Weiss is the pro 
gram developer. The speakers include: 


Applications of Commercial Operational Amplifiers in In- 
strumentation for Chemical Analyses (tentative by N. T 
Kelley, D. J. Fisher, H. C. Jones, W. L. Maddox and R. W 
Stelzner, Oak Ridge National Laboratory 


A New Laboratory Recording Refractometer (47-NY60) 
Lawrence E. Maley, Analytical Instruments 


Size Analysis of Fine Particles and Results Obtained With the 
Coulter Counter (40-NY60) by Osmar A. Ullrich, Battelle 
Memorial Institute 


PROCESS CHROMATOGRAPHY SESSION 


Speakers who are active in the field of process chro- 
matography will present papers covering the latest 
advances in chromatography which are of interest to 
the process instrument engineer, the analysis instrument 
engineer specialist, and the laboratory chromatographist 
who wants to know how the technique is being used in 
the plant. The session, scheduled for Thursday, Sep- 
tember 29, was programed by M. D. Weiss of Union 
Carbide Olefins Company. 


Gas Chromatographic Analysis of Volatile Components in the 
Presence of Excess of Non-Volatiles by Leslie S. Ettre and 
Edward W. Cieplinsky, Perkin-Elmer Corporation 
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MEASUREMENT AND CONTROL INSTRUMENTATION 


A broad picture of measurement devices, controllers 
and final control elements, including some new and 
interesting concepts, will be presented at this session, 
programed by A. J. Waldron of Catalytic Construction 
Company, and aimed at both the newcomer and the old- 
timer in the field of instrumentation. The speakers are: 


Industrial Instruments for Very Low Pressure Applications 
(79-NY60) by William W. Blase, GPE Controls, Inc 


New Concepts in Variable Area Flowmetering (80-NY60) by 
Eugene R. Klotz, Fischer & Porter Company 


Strain Gage Transducers for the Process Industries (82-NY60) 
by Albert F. Hyde II, De Var Systems, Incorporated 


Design Features and Process Applications of the Electron Spin 
Resonance Analyzer (83-NY60) by Herbert A. Elion, Elion 
Instruments, Inc 


Process Adjusted Controller Modes (84-NY60) by Cal Jones 
Boonshaft and Fuchs, Incorporated 


Automatic Control of Processes With Dead Time (81-NY60) 
by P. S. Buckley, E. I. du Pont de Nemours & Company, Inc 


Current Trends in the Use and Maintenance of Safety-Relief 
Valves (85-NY60) by Charles G. Weber, Farris Engineering 
Corporation & Affiliated Companies 


Direct-Acting Flow Rate Regulators (86-NY60) by W. A. Kates 
The W. A. Kates Company 


FEEDBACK CONTROL SYSTEMS SESSION 


Control and design engineers will find papers of 
interest in this session programed by C. H. Taylor of 
Minneapolis-Honeywell. Emphasis will be on solutions 
to practical problems, both adaptive and non-adaptive 
The speakers for the Thursday, September 29 session: 


Effect of Adaptive Loop Time Lags on the Dynamic Perform- 
ance of a Control System (69-NY60) by Louis J. Galbiati, Jr 
and W. E. Meserve, Cornell University 


A Comparison Between Pure Floating and Proportional pa 
Reset Flow Control (13-NY60) by James H. Kogen 7PE 
Controls, Inc 


The Application of Compensating Control Methods to Achieve 
Improved Fractional Distillation (68-NY60) by Dale E. Lupfer 
and M. W. Oglesby, Phillips Petroleum Company 


Design Considerations of an All Magnetic Analog Control Line 
‘45-NY60) by Robert L. Nelson, Hagan Chemicals & Controls 
Inc. 


UNDERWATER INSTRUMENTATION SYMPOSIUM 
The sea is a new frontier — as fascinating, as secret, 
as mysterious as the reaches of space. It is like space, 
too, in that we must rely on instrumentation to extend 
our senses below the surface of the water, to see and to 
hear and to probe the sea depths. Bert B. Green, Collins 
Construction Co., has programed a six-session Sympo- 
sium in which 25 papers will be presented on the chal- 
lenge of instrument application in an underwater en- 
vironment. The three-day Symposium — Steptember 
27-29 — will open with descriptions of various problems 
existing in underwater instrumentation at the present, 
with discussion of the systems and operations applied 
to these problems. On the second day, specific instru- 
ments and related problems will be covered, and final 
sessions will deal with instruments and design problems. 

The Symposium will present papers of interest to 
engineers and scientists engaged in naval ordnance, 
oceanography, disposal of radioactive wastes, under- 
water “telemetering,” off-shore drilling, etc. 

Papers to be presented are: 

Introduction—State of the Art (17-NY60) by Roy Lamar 

Rather, Jr., Commercial Engineering Corporation : 

Design and Engineering of Deep Sea Instrument Encapsula- 


tion & Vehicles (32-NY60) by Asa Edward Snyder, USI Tech- 
nical Center, Division U.S. Industries, Inc 
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Instrumentation Used with Naval Mines and Other Under- 
water Ordnance (29-NY60) by Albert H. Sellman, Bureau of 
Naval Weapons, Department of the Navy 

Oceanographic Requirements versus Instrumentation Capa- 
bilities (78-NY60) by Roy D. Gaul, U. S. Navy Hydrographic 
Office. 

Handling, Towing and Stowing of Oceanographic Research 
Equipment (19-NY60) by V. P. Goerland, Commercial Engi- 
neering Corporation 

Sonar Uses in Oceanography (21-NY60) by Dr. J. Brackett 
Hersey, Woods Hole Oceanographic Institute, Dr. Harold E 
Edgerton, Massachusetts Institute of Technology, Samuel O 
Raymond and Gary Hayward, Edgerton, Germeshausen & 
Grier, Inc 

Underwater Instruments Used for Submarine Pipeline Engi- 
neering and Construction (18-NY60) by Robert Joseph Brown 
Collins Construction Company 

Cable—The Indispensable Link (28-NY60) by Kenneth W. Mc- 
Load, Vector Manufacturing Company 

A Telemetering Oceanographic Current Meter (62-NY60) by 
James M. Snodgrass, Scripps Institute of Oceanography, Uni- 
versity of California 

A Stationary Instrumented Float for Long Term Recording 
in Deep Water (27-NY60) by Roberto Frassetto and J. Shaffer 
Hudson Laboratories, Columbia University 

An Instrument for the Deep Sea Measurement of Pressure, 
Temperature and Sound Velocity (70-NY60) by Jack R. Lovett 
and Stanley H. Sessions, U. S. N. Ordnance Test Station 


Measurement of Thermal Phenomena by Lapse-Time Photog- 
raphy (63-NY60) by Jack T. Shaw, Minneapolis-Honeywell 
Regulator Company 


The Precision Depth Recorder (24-NY60) by Bernard Luskin 
Westrex Corporation. 

Techniques and Systems Employed for the Measurement of 
Acoustic Propagation Loss Using Explosives as Sound Sources 
(25-NY60) by Raymond W. Hasse, Jr., U. S. Navy Underwater 
Sound Laboratory 


Turbulence Meter—An Instrument for Oceanographic Research 
(23-NY60) by Ear! Finkle, Aerojet-General Corporation 


A Small Portable Unit For Making In Situ Salinity and Tem- 
perature Measurements (43-NY60) by Jerome Williams, The 
Chesapeake Bay Institute 

An Acoustic Underwater Positioning System (49-NY60) by 
Robert P. Johnson, Bendix Pacific, Division of Bendix Cor- 
poration 

Instrumentation of the Navy Electronics Laboratory Oceano- 


graphic Research Tower (31-NY60) by Arthur L. Nelson and 
Joseph C. Roque, U. S. Navy Electronics Laboratory 


An Instrument for Absolute Measurement of Underwater 
Sound Velocity in Situ (26-NY60) by Walter A. Bohan, Cook 
Research Laboratories Division, Cook Electric Company 


Application of Modern Remote Handling Techniques to Under- 
water Operations (77-NY60) by John W. Clark, Hughes Nuclear 
Electronics Laboratory, Hughes Aircraft Company 


Instrumentation System for the Bathyscaph Trieste (65-NY60) 
by G. Farrell, Jr., Lockheed Aircraft Corporation. Missiles 
and Space Division and A. B. Rechnitzer, U. S. Navy Elec- 
tronics Laboratory 


An Indoor Underwater Acoustic Test Facility (30-NY60) by 
David E. Nelson, Stromberg-Carlson Company, Division of 
General Dynamics Corporation 


A Statistical Theory for the Diagnosis and Identification of 
Underwater Objects (20-NY60) by Dr. Alfred A. Wolf, Strom- 
berg-Carlson Company, Division of General Dynamics Corp- 
oration 


An Ultra Sensitive Deep Well Pressure Geophone (22-NY60) 
by Dr. C. M. Wolfe, United ElectroDynamics, Inc 


A Thermal Gradient Measuring Probe for Use in Deep-Ocean 
Sediments (50-NY60) by Robert Gerard, Lamont Geological 
Observatory 


OPERATION TIP-TOE 


“TIP-TOE”—The Intersociety Project: Together On 
Education — is a forum in which engineering societies 
and technical associations can meet with engineering 
educators in the exploration of meaningful projects in 
aid-to-education — particularly in the fast-growing and 
changing field of instrumentation and automatic con- 
trol. The forum is scheduled for Tuesday, September 27 
at the New Yorker Hotel. The program: 


Welcome and Convening of the Forum by ISA President John 
Johnston, Jr., E du Pont de Nemours & Co., Inc 


Introduction and Orientation by Session Chairman Lloyd 
Slater, Executive Director, FIER 


Reports by Participating Organizations: 


American Institute of Chemical Engineers by Dr. T. J. Wil- 
liams, Monsanto Chemical Company 





Electronic Industries Association by Benjamin Edelman, West- 
ern Electric Company. 

Institute of Radio Engineers by Dr. John G. Truxal, Poly- 
technic Institute of Brooklyn. 

Engineer’s Council for Professional Development by Dean El- 
mer Easton, Rutgers University. 

Foundation for Instrumentation Education and Research by 
Lloyd E. Slater, FIER 

American Society of Mechanical Engineers by J. Lowen Shear- 
er, Massachusetts Institute of Technology 

Scientific Apparatus Makers Association by Rexford A. Bris- 
tol, The Foxboro Company 

American Institute of Electrical Engineers by I. Langford 
Weston Instruments Division, Daystrom, Inc 

American Rocket Society. 

Association for Computing Machinery. 

National Society of Professional Engineers 

Instrument Society of America by Edward Wanner, General 
Electric Company 

Feedback Reports by Educators on Morning Session: 

For Professional Education Dr. Donald P. Eckman, Case 
Institute of Technology 

For Semi-Professional Education Karl Werwath, Milwaukee 
School of Engineering 

For Vocational Education - WwW 3runton, The City of 
Philadelphia 


EDUCATOR’S WORKSHOP 

The long-awaited report of the Task Force on In- 
strumentation Technicians will be presented at the Ed- 
ucator’s Workshop on Wednesday, September 28. The 
report on the two-year survey, made by a committee 
headed by Abner Hathaway of United Electronics Insti- 
tute, will include the first public presentation of the 
definitions for various instrumentation technicians 
which the task force has formulated. The reports: 

How Nonuniform Concepts of the Instrumentation Tech- 


nician’s Role Hampers Educators by Miss Jeanne Miller 
McGraw Hill Publishing Company 

A Program to Establish Uniform Concepts of the Technician’s 
Role by Professor Frank B. Moore, Pennsylvania State Uni- 
versity 

The Approach to the Problem by Howard K. Hogan, U. S 
Office of Education 

Surveying industry for Definitive Information on Technicians 
by Louis A. Dimasi, Penn Technical Institute 

How the Data Was Compiled by John E. Warren. Monsanto 
Chemical Company 

Translating the Numerical Data into Definitions for Instru- 
mentation Technicians by A. Meulenberg, Lockheed Aircraft 
Corporation 

The Definitions and How to Use Them by Charles Emley 
American Cyanamid Company 

Unfinished Business by Abner G. Hathaway, United Electron- 
ics Institute 

Summary and Floor Discussion by F. W. Atkinson, Owens 
Corning Fiberglas Corporation 

Acceptance of the Report of the Task Force on Instrumenta- 
tion Technicians by the ISA Education Committee, Edmund C 
Wanner General Electric Company 


COMPUTER CLINIC 

Session developer Charles W. Worley, Analog Com- 
puter Consultant, reports that the Clinic will cover the 
use of analog computers for the solution of engineering 
problems in the processing industries, and is especially 
aimed at instrument and control engineers. 

The speakers include: 

Principles of Analog Computation (73-NY60) by R. G. F 

Franks, E. I. du Pont de Nemours Co., Inc 

Analog Computers—Their Justification in the Processing In- 

dustry Organization (74-NY60) author not finalized 


Ansiog Computer Analysis of a Direct Iron Ore Reduction 
Process (71-NY60) by Nicholas F. Simcic and James C. Buker, 
Graham Research Laboratory, Jones & Laughlin Steel Corp- 
oration 


The Effects of Second Order Kinetics on the Non-linearities 
of Chemical Reactor Control (75-NY60) by L. H. Fricke, H. S 
Min, P. E. Parisot and T. J. Williams, Monsanto Chemical 
Company 

Analog Simulation of a Chemical Reactor Temperature Con- 
trol System (72-NY60) by Francis X. Mayer, Esso Research 
Laboratories, Division of Humble Oil & Refining Company 


INSTRUMENT MAINTENANCE CLINIC 


ISA’s Installation, Operation and Maintenance Divi 
sion, in cooperation with the Maintenance Clinic Sub- 
committee of the joint New York-New Jersey Host Com- 
mittee, has arranged the 15th Annual ISA Maintenance 
Clinic which will offer to instrument engineers, tech- 
nicians and apprentices instruction on maintenance of 
basic and advanced instrumentation. Chairman Richard 
H. Smith of J. Arthur Moore Company, Inc., announces 
that the clinic is scheduled for Sunday and Monday, 
September 25 and 26. The topics include 

Turbine Meters—Waugh Engineering Company 

Mercury-less Meters—Industrial Instruments Cory} 


Chromatographic Instruments—Dr. D. N. Campbe 
H. Harvey, Greenbrier Instruments, Inc 


Chemical Protectors—George H. Krell and Ge 
Mansfield and Green, Inc 

Gas Analyzers and Probes—James L. Fad 
Carswell, Gow-Mac Instrument Company 
Flame Detector Systems—Wheelco Instrume 
ber-Colman Company 


Solenoid Valves and Electric Valve Operators 
and William Duffy, Automatic Switch Company 


Control Valves and Accessories—Joseph Gaskil 
Touchstone, Fisher Governor Company 
Electronic Instruments—Russell D. Irwin and 
Minneapolis-Honeywell Regulator Company 
Metering Pumps—B. S. Bestolet and H. R. S 
Company 


Combustion Controls—W. H. Furry and K 
boro Company 


Moisture Analyzers — Flame Detector Systems — High Tem- 
perature Instrumentation — Hot Wire Anemometers — Pneu- 
matic Relays — Electronic Tank Gages — Instrument Air Sys- 
tems: sponsors and instructors to be announce 


USER-MANAGEMENT WORKSHOP 


Two sessions will be presented on Tuesday Septem- 
ber 27 Selection of Engineering Personnel and Select 
ing Maintenance Personnel. R. S. Renton, Public Service 
Electric Corp., is session developer 


DATA HANDLING WORKSHOP 


This workshop, on the theme of the integration of 
instrumentation and computers in both military and 
industrial applications, is being programed by Stanley 
Knoblock, Information Systems, Inc., and will be pre- 


sented on Tuesday, September 27 


STANDARDS AND MEASUREMENT LABORATORIES 
WORKSHOP 


A report on and extension of work done by the Physi- 
cal and Mechanical Measurements Division’s standards 
task forces since the exploratory meeting in Chicago in 
September, 1959, will be presented at this workshop. 
Prepared discussions on various phases of this work 
will be included in this workshop programed by Orval 
L. Linebrink, Battelle Memorial Institute, and scheduled 
for Wednesday, September 28. The program 

Standards Laboratories Facilities and Recommended Environ- 


mental Conditions by Francis R. Lynch, McDonnell! Aircraft 
Corporation 


Administrative Problems Involved in Tracing of Calibrations 
to NBS by S. C. Richardson, General Electric Company 


Methods and Techniaues of Calibration and Precision Meas- 
urements by Dr. A. G. McNish, National Bureau of Standards 


Needed Research and Development of Equipment and Per- 
sonnel in the Field of Calibration and Precision Measurement 
by L. E. Hachey, AVCO Corporation 


The Economic Evaluation and Justification for a Standards 
Program — speaker to be announced 


What Part Should ISA Take in the Rapidly Expanding Tech- 
nology of Standards by Orval L. Linebrink, Battelle Memorial 
Institute 


Precision High Capacity Force Standards (36-NY60) by R. J 
Carleton, Gilmore Industries, Inc 
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Conference Registration Fee Eliminated for ISA Members 


ISA members will be admitted 
without charge to the entire Confer- 
ence program and Exhibit at this 
year’s ISA Show in New York City, 
September 26-30, 1960. The elimina- 
tion of the conference fee is part of 
the Society’s continuing plan to in- 
crease the benefits of membership 

Exhibitors’ booth personnel will be 
accorded the same privilege. 

A non-member will pay a $2.00 
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fee to visit the Exhibit, and this 
same fee will entitle him to attend 
any and all of the sessions, clinics, 
workshop, etc., which are on the 
Conference program. 

Preprints of the Conference papers 
will be available at $.35 each to 
ISA members; $.50 to non-members 

More than 200 nationally recog- 
nized authorities will present papers 
covering current developments in 


instrumentation theory, design and 
application. About 400 exhibitors 
will display the newest equipment 
for data processing, instrumentation 
systems and automatic control. 

The new registration plan, pro- 
viding a more favorable opportunity 
for members’ participation, assures 
a new high mark in attendance at 
both the Conference and Exhibit in 
the New York City Coliseum. 


Social Events and Society Activities 


PRESIDENT’S RECEPTION 

The first event of the New York 
meeting, the President’s Reception, 
will be at the New Yorker Hotel on 
Sunday afternoon, September 25, 
from 4 to 6:00 p.m. All members will 
have an opportunity to meet and talk 
with the national officers and offi- 
cers of the host sections 


BANQUET 


The annual dinner-dance will be 
held in the Grand Ballroom of the 
Hotel Astor on Wednesday, Septem- 
ber 28. Cocktails will be served at 
6:30 p.m. with dinner at 7:45 p.m 

Principal speaker at the dinner 
will be Don G. Mitchell, general 
chairman of the Host Committee and 
president of the General Telephone 
and Electronics Corporation 


ISA MEETINGS 


Annual Meeting of the Member- 
ship will be Tuesday, September 27 
from 9:00 a.m. to 10:30 a.m. at the 
New Yorker Hotel 

Meetings of the District Councils 
will begin at 10:45 a.m. on Tuesday, 
September 27, at the New Yorker 
and continue until 12:45 p.m. 

The Council Luncheon and ISA 
Awards Luncheon will be held on 
Tuesday at the New Yorker at 1 p.m 

The Council of National Delegates 
will meet on Tuesday at the New 
Yorker at 2:30 p.m. 


STUDENT TOUR 


Engineering students and faculty 
members from New York area col- 
leges and universities will partici- 
pate in the students tour on Monday 
evening, September 26. 


REGISTRATION CENTERS 

Registration Sunday, September 
25, at the New Yorker Hotel. Regis- 
tration Monday through Friday at 
the Coliseum except for the Ladies 
Program, which has registration 
Monday through Friday at the Ho- 
tel Astor. 
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LADIES PROGRAM 

Registration for ladies activities 
begins Sunday, September 25. 

Cost of the entire ladies program 
is $20.00, or individual fees may be 
paid for each event, in which case 
there will be a $2.00 registration fee. 

The program is a full and varied 
one, with ample time left for shop- 
ping and sightseeing 


Monday, September 26: 

A cruise around Manhattan Island 
is the feature of this day’s schedule 
Cost will be $2.50. 


Tuesday, September 27: 

Luncheon and a fashion show at 
the Tavern-on-the-Green in the heart 
of Central Park. All-inclusive charge 
— luncheon, fashion show and trans- 
portation — $7.00. 


Wednesday, September 28: 

A limited number of tickets have 
been obtained for the 2:00 p.m. mat- 
inee of “The Sound of Music.” 
Tickets are individually priced at 
$5.50. 


Thursday, September 29: 

A trip to the United Nations head- 
quarters will feature a guided tour 
of the UN buildings and a visit to 
the General Assembly. After the 
tour, an unusual luncheon at New 
York’s only Polynesian restaurant, 
the Luau 400. Individual tickets for 
the tour and luncheon will be $7.00. 


PLANT TOURS 


Tuesday, September 27: 

Buses will leave the Manhattan 
Hotel at 12:30 p.m. for Annheuser- 
Busch’s Newark, N. J. brewery 
where Budweiser beer is made 


EMPLOYMENT SERVICE 

Employment Service will be open 
daily at the Coliseum for ISA mem- 
bers, classified advertisers, and ex- 
hibitors. Send resumes to: Walter E 
Bates, Employment Service Chair- 
man, 33 Rieckman Road, Closter, 
New Jersey. 


Wednesday, September 28: 

Members will leave Manhattan 
Hotel at 9:30 a.m. for this tour of 
the Nutley, N. J. facilities of Hoff- 
man-La Roche, pharmaceutical man- 
ufacturer. Particular emphasis will 
be given to the sophisticated instru- 
mentation systems used in this plant 
Thursday, September 29: 

A tour of the Federal Aviation 
Agency and Pan American Airways 
at Idlewild will feature Pan Am’s 
jet engine repair, maintenance and 
testing facilities and the FAA’s air 
traffic control and computer center. 
Buses leave the Manhattan Hotel 
at 9:30 a.m. 

The charge for each tour, to cover 
transportation, is $2.00. In addition 
to the full scale tours, about a dozen 
companies will make individual ar- 
rangements for vest-pocket tours. 
COOPERATING SOCIETIES 

Some of America’s major technical 
societies will cooperate at ISA’s New 
York Conference and participate in 
the Educator’s Workshop. These in- 
clude the American Institute of Elec- 
trical Engineers, American Society 
of Mechanical Engineers, American 
Institute of Chemical Engineers, In- 
stitute of Radio Engineers, American 
Rocket Society and Association for 
Computing Machinery. 

In addition, The American Meteor- 
ological Society has cooperated in 
programing three sessions on mete- 
orological instrumentation. 


HOTEL RESERVATIONS 

Be sure to make hotel reservations 
early for the New York Show 

Make your reservations through 
the ISA Housing Bureau, c/o New 
York Convention and Visitors Bu- 
reau, 90 East 42nd Street, New York 
17, New York. 

ISA headquarters will be in the 
hotels Astor-Manhattan and the New 
Yorker. Other ISA hotels are the 
Henry Hudson, Plaza and Savoy Hil- 
ton. 

To get the hotel you prefer, send 
your reservations to the convention 
bureau now. 
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Exhibitors at ISA’s 1960 Instrument-Automation Exhibit 


Acro Products Corporation 
The Adams & Westlake Company 
Aero Service Corporation 
Air Conditioning Equipment Corporation 
Airpax Electronics Incorporated 
Air-Shields, Inc. 
Allied Control! Company, Inc. 

Allied Control Vaive Division 

Miniature Switch Division 
American Cystoscope Makers, Inc. 
American Machine & Metals, Inc 
American Optical Company, Instrument Division 
Anemostat Corporation of America 
Analytic Systems Company 
Annin Company 
Appleby G Ireland Limited 
Ascop, Div. of Electro-Mech. Research, Inc 
Assembly Products, Incorporated 
Associated Control Equipment, Inc 
Associated Testing Laboratories, Inc 
Automatic Electric Company 
Automatic Control 
Automatic Switch Company 
Automatic Timing G Controls, Inc 


Bacharach Industrial Instrument Company 
Bailey Meter Company 
Baldwin-Lima-Hamilton Corp., 
Electronics G Instrumentation Div 
Barber-Colman Company, 
Wheelco Instruments Division 
Barton Instrument Corporation 
Beckman Instruments, Inc. 
Scientific G Process Instruments 
International 
Benrus Watch Company, Inc 
Bendix Corporation 
Bendix Computer Division 
Bendix Pacific Division 
Bendix Systems Division 
B-I-F Industries, Inc. 
Proportioneers 
Omega 
Builders - Providence 
Black, Sivalls G Bryson, Inc 
Borg-Warner Controls, Div. of Borg-Warner Corp 
Bourns, Inc. 
The Bristol Company 
Brookfield Engineering Laboratories, Inc 
Brooks Rotameter Company 
Buchanan Electrical Products Corporation 
Burgess Battery Company, Division of Servel, Inc 


Cajon Machine Company 

Chemiquip Company 

Clark-Cooper Company 

C. P. Clare G Company 

Coleman Electronics, Inc 

Colorado Oil G Gas Corporation 

Colvin Laboratories, Inc 

Conax Corporation 

Conoflow Corporation 

Continental Equipment Company 

Computer Contiol Company, Inc 

Consolidated Electrodynamics Corporation 
Data Processing Division 
Analytical G Control Division 

Consolidated Systems Corporation 


Control Engineer, McGraw-Hill Publishing Company 


Control Systems Division 
Control Indicating Corporation 
Cook Electric Company 
Data-stor Division 
Coulter Industrial Sales Company 
Crawford Fitting Company 
Crescent Insulated Wire G Cable Company 
Customline Control Panels, Inc 


Davis Instruments 
Datex Corporation 
Daystrom Incorporated 
The Decker Corporation 

West Coast Office 
Detroit Controls Div. of American-Standard 
DeZurik Corporation 
Diehl Manufacturing Company 
Driver-Harris Company 
Wilbur B. Driver Company 
Durant Manufacturing Company 
F. W. Dwyer Manufacturing Company 
Dymec, a Division of Hewlett-Packard Company 
Dynamic Gear Co., Inc. 


Eastman Kodak Company 
Photo Recording Methods Sales 
The Electric Autolite Company 
Electro-Mechanical Research, Inc 
Electro Products Laboratories, Inc 
Transducer Division 
Electro Scientific Industries, Inc 
Elgin Metalformers Corporation 
Encyclopedia Britannica 
Electronic Associates, Inc. 


Engelhard Industries, Inc 
ngelhard Chemica! Division 
Baker Contact Division 
Amersil Quartz Division 
Engineered Electronics Company 
Epic, Inc. 


Farris Affiliates 

Farris Combustion Controls Corporation 
Farris Engineering Corporation 

Fenwal Incorporated 

Fisher Governor Company 

Fischer G Porter Company 

Florida Development Commission 
Foster Engineering 

The Foxboro Company 

Friden, Inc. 


Gems Company 

General Controls Company 

General Electric Company 

General Motors Corporation 
New Departure Division 

Genesys Corporation 

Gerber Scientific Instrument Company, The 

Claud S$. Gordon Company 

Gordos Corporation 

Gray Instrument Company 

Greenbrier Instruments 

W. GL. E. Gurley 


Hagan Chemicals G Controls, Inc 
Hammel-Dahi 

Hankison Corporation 

Hallikainen Instruments 

Hansen Manufacturing Company, Inc 
Hastings-Raydist, Inc 

Hathaway Instruments, Inc 

The A. W. Haydon Company 

Karl Heitz, Inc. 

Hewlett-Packard Company 

Hi-G. Inc. 

Hoke, Inc. 

Holtzer Cabot 

Hydromatics, Inc. 


The Imperial Brass Manufacturing Co 
Industrial Controls Systems, Inc 
Industrial Electronic Maintenance 
Industrial Instrument Corporation 
industrial Instruments Inc. 
Engineering 
Industrial Marketing Associates, Inc 
Industrial Nucleonics Corporation 
Instron Engineering Corporation 
Instrument Development Laboratories, Inc 
Instrument Society of America 
1.S.A. Journal 
Instruments Publishing Company, Inc 
International Resistance Company 
Control Components Division 


Jamesbury Corporation 
Jerguson Gage G Valve Company 


Kanthal Corporation 

The C. M. Kemp Manufacturing Co 
Kieley and Mueller, Inc. 

Kistler Instrument Corporation 


L G R Manufacturing Company 

Laboratory for Electronics 
Computer Products Division 

Lawler Automatic Controls, Inc 

Leeds G Northrup Company 

Leslie Company 

Librascope, Incorporated 

Lowell Industries, Inc. 

Ludlow Papers 

The Lux Clock Mfg. Co., Inc 


Magnetic Instruments Co., Inc 

Manning, Maxwell G Moore, Inc 

Marsh Instrument Company 

Mason-Neilan 

Mcintosh Equipment Corporation 

Mercoid Corporation 

Metronix, Incorporated 

Milton Roy Company 

Mine Safety Appliances ompesy 

Minneapolis-Honeywell Regulator Company 
Industrial Products Group 

Moisture Register Company 

Monroe Calculating Machine Company, Inc 
Electronic Components Division 

Moore Instrument Co., Ltd. 

Moore Products Company 

Mycalex Corporation of America 

Mycalex Electronic Corporation 

Mycalex Tube Socket Corporation 


Nashua Corporation 
National Pneumatic Co., Inc 
New Hermes Engraving Machine Corp 
a Meter Company 
lectronic Division 
Non-Linear Systems, Inc. 
Norcross Corporation 
Northeastern Engineering, Inc 
Nuclear Products Company 


EXHIBIT HOURS 

The Exhibit will be held at the 
New York City Coliseum. The hours: 

Monday, September 26 — 12 noon 
to 10:00 p.m. 

Tuesday, September 27 — 12 noon 
to 10:00 p.m. 

Wednesday, September 28 — 12 
noon to 6:00 p.m. 

Thursday, September 29 — 12 noon 
to 10:00 p.m. 

Friday, September 30 — 9:00 a.m 
to 1:00 p.m. 


Palmer Thermometers, Inc 

Panellit, Inc 

Parker-Hannifin Corporation 

Perkin-Elmer Corporation 
Instrument Division 
Electro-Optical Division 
Vernistat Division 

The Permutit Co. 

PIC Design Corporation 

PIC Automation Controls 

P-W Industries, Inc 

Plug-in Instruments, Inc 

Potter Aeronautical Corporation 

Pyrometer Company of America 


Radio Corporation of America 

Ramo-Wooldridge 

Remington Rand 

Republic Flow Meters Company 

Research Controls 

Robertshaw-Fulton Controls Company 
Aeronautical and Instrument Division 

Rohde G Schwarz Sales Co. (USA) Inc 

Rosemount Engineering Company 


Sanborn Company 

San —~ 4 Scientific Corporation 
Serfass Corporation 

Servel, Inc 

Servo-Tek Products Co 
Schutte G Koerting Company 
Skinner Electric Valve Division 
H. E. Sostman G Co 

Sperry Rand Corporation 
Standard Instrument Co 
Sterling Precision Corporation 
Stevens-Arnold Inc 

Strahman Valves, Inc 

Superior Electric Company 
Superior Tube Company 
Swartwout Division, Crane Co 
Synthetic Mika Company 


TAPCO Group 
Taylor Instrument Companies 
Taylor-Emmett Controls, Inc 
Technical Products 
Instrument Division 
Technical Sales Corporation 
Technicon Controls, Inc 
Tempil Corporation 
Texas Instruments Incorporated 
Geosciences G Instrumentation Division 
Thermocouple Products 
F. D. Thompson Publications, Inc 
Thompson-Ramo-Wooldridge Inc 
Thompson-Ramo-Wooldridge Products Co 
Trans-Sonics, Inc. 


Uehling Instrument Company 

Unistrut Products Company 

Uniflow Valve Corporation 

Union Carbide Consumer Products Company 
U. S. Gauge Div 

Universal Instruments Corp 


Valcor Engineering Corp 
Vapor Recovery Systems Co 
Varian Associates 
Veeder-Root Incorporated 
Victor Adding Machine Co 


Walker, Crosmiller G Co., Ltd 
Wallace GTiernan Incorporated 
Charles F. Warrick Company 
Waters Associates 

Weksler Instruments Corporation 
West Instrument Corporation 
Western Gold G Platinum Company 
Weston Instruments Division 

S. S$. White Industrial Division 
Westronics, Inc. 


Yarnall-Waring Company 
Yokogawa Electric Works, Inc 
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SOCIETY NEWS 





D. J. Pompeo Named Fellow of ISA 


D. J. Pompeo (left) receives the certifi- 
cate naming him a Fellow of the Instru- 
ment Society of America from John Johns- 
ton, Jr., ISA President. Mr. Pompeo was 
cited for his contributions in the field of 
analytical instrumentation for the petro 
leum industry. The award was made at 
the recent ISA San Francisco Show, of 
which Mr. Pompeo was general chairman. 
He heads the Instrumentation Department 
of The Shell Development Company, Em- 
eryville, Calif. 


Executive Board Doings 





In recognition of “distinguished 
contributions in the field of analyti- 
cal instrumentation for the petrole- 
um industry,” D. J. Pompeo has 
been named a Fellow of the Instru- 
ment Society of America. 

The award was made by John 
Johnston, Jr., ISA President, at the 
recent San Francisco Conference 
and Exhibit. 

Mr. Pompeo heads the Instrumen- 
tation Department of The Shell De- 
velopment Company, Emeryville, 
Calif., and directs the activities of a 
group concerned with the evaluation 
and testing of commercial instru- 
ments and the design of process 
control systems 


A leading member of the old In- 
strument Society of Northern Cali- 
fornia, which later joined ISA, he 
was one of the foremost advocates 
for unification with the Society. He 
is a former president of the North- 
ern California Section and has also 
served as District Vice-President. 

He was general chairman of the 


joint Northern California - Santa 


Clara Valley Host Committee for 
the San Francisco Show 

Born in Jersey City, N.J., in 1901, 
Mr. Pompeo came to California t 
study at the California Institute « 
Technology, receiving his BS in 
physics and engineering in 1926 

He joined Shell Development in 
1928 to organize the glassblowing 
and instrumentation development 
department which he now heads. In 
his 32 years with Shell, he has been 
responsible for the development of 
many new techniques for fabricat- 
ing complex laboratory equipment 
and continuous plant stream ana 
lyzers 

The author of numerous papers 
on instruments and instrumentation, 
Mr. Pompeo holds four patents cov 
ering radiological gas analysis, a 
continuous vapor pressure recorder, 
an automatic gas drying apparatus 
and a continuous electrometric ti- 
trator. 

He is the third member to be 
named a Fellow of the Society. The 
others are William A. Wildhack and 
Warren H. Brand. 


Six New Sections Receive Charters 


by Dr. R. H. Tripp 
-resident-elect-Secretary, ISA 
(Grumman Aircraft) 

The ISA Executive Board held its 
1 meeting of the year in San 
‘isco on Friday the 13th of May 

ing the first Summer Confer- 
ad Exhibit sponsored by the 


‘tion was taken to approve the 
er of six new Sections, includ- 
ne new student Section. This 
the total number of Sections 
106. The Sections whose char- 
were approved at this meeting 
ere 
Fairleigh - Dickinson University 
Student Section 
Down East Maine Section 
Northwest Washington Section 
Delaware Valley Section 
Central Arizona Section 
Sault Sainte Marie Section. 
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H. C. Frost reported for the Hon- 
ors and Awards Committee that sev- 
eral awards will be made for the 
first time at the September meeting 
These include the Society Award for 
the Best Document, the Society 
Award for the Best Technical Con- 
tribution and the Arnold O. Beck- 
man Award. It is planned to make 
these awards at the luncheon on 
Tuesday as part of an expanded 
Council Luncheon Program. 


Plans for the Annual Fall Confer- 
ence and Exhibit were discussed in 
detail and it was indicated that both 
the Host Activities and the Techni- 
cal program are well in hand at this 
time. There is every indication that 
we will have another successful con- 
ference and_ exhibit. President 
Johnston took steps to require a re- 
view of all papers to be presented 
at ISA technical meetings in orde1 


to insure a high technica tandard 


for papers accepted for presentation 

The Board carefully considered a 
proposal to charge one registrati 
fee for both conference and exhibi 
Such fees would be on the order 
one to three dollars per person and 
would serve to insure that those 
who attend the exhibit are actually 
interested in the exhibit, but at the 
same time those who would like to 
attend a limited number of technical 
sessions would not be discouraged 
by the high fee that has been 
charged in the past. This is not an 
original idea with ISA since othe1 
societies have been using this sort 
of system successfully for some 
time. The Executive Board approved 
this new fee procedure in principle 
and charged the Executive Commit- 
tee to make a detailed proposal for 
the New York Show this fall 


+ 


f 





Philip A. Sprague John C. Koch 


Henry J. Noebels John J. McDonald 


Nominees for National Office-1960 


Philip A. Sprague,nominee for President-elect-Secre- 
tary. Mr. Sprague is president of The Hays Corporation 
A member of the Northern Indiana section, he was a 
member of the Society Structure and Planning Com- 
mittee, 1953-57, and chairman of that committee in 
1956-57. He was vice-president of the General Relations 
(Department in 1958-59 and a member or chairman of 
tseveral task forces from 1957 through 1959. He was 
Executive’s Day Chairman in 1959. 


John C. Koch, nominee for Treasurer. Mr. Koch is 
executive vice-president of Conoflow Corporation. He 
has been a Philadelphia Section member since 1946, and 
has held many Section offices. He is a present member 
of the Finance Committee, and also served on this com- 
mittee in 1957-58. He was a member of the Exhibitors 
Advisory Committee in 1956-57. He is ISA’s present 
Treasurer, having been elected in 1959 to fill the un- 
expired term of Howard W. Hudson. 


E. A. Adler, nominee for Vice-President — Standards 
and Practices Department. Mr. Adler is chief instrument 
engineer of United Engineers & Constructors Inc. A 
charter member of the Philadelphia Section, he was 
District II vice-president in 1957-58. He was chairman 
of Committee RP15 and a member of RP18, 1950-53; a 
member of the Society Structure and Planning Commit- 
tee and of the Nominating Committee in 1955-56. 


Henry J. Noebels, nominee for Vice-President — Tech- 
nical Department. Mr. Noebels is manager, applications 
engineering, with Beckman Instruments, Inc. A member 
of the New Jersey Section, he is the present director of 
the Analysis Instrumentation Division, was associate 
director in 1956-57. He has been general chairman of the 
ISA International Symposia on Gas Chromatography 
and Instrumental Methods of Analysis Symposia since 


1957 


John J. McDonald, nominee for Vice-President-elect 
Industries Department. Mr. McDonald is director of 
engineering with Consolidated Electrodynamics Cor- 
poration. He was R & D Chairman, 1946-48; chairman 
of the Transportation Committee from 1948 through 
1951; national director of the Industries Department 


from 1956 through 1958 and ISA representative to the 
American Standards Association from 1952 through 1954 


Francis S. Hoag, nominee for Vice-President-elect 
General Relations Department. Mr. Hoag is an instru- 
ment engineer with B. F. Goodrich Research Center. He 
is a member of the Cleveland Section, of which he has 
been president and vice-president. He was Executive 
chairman of the 1957 Cleveland Host Committee, a 
member of the Grades of Membership Task Force in 
1958, and a member of the Finance Committee in 1958-59 


H. Kirk Fallin, nominee for Vice-President of District 
II. Mr. Fallin is a combustion engineer with Bethlehem 
Steel. He is a member of the Baltimore Section, of which 
he was president in 1956-57; national delegate from 1958 
to the present; chairman of the program committee in 
1954 and on the symposium committee in 1957. He be- 
came an ISA senior member in 1959 


Fred R. Gilmer, nominee for Vice-President of District 
IV. Mr. Gilmer is division engineer with E. I. du Pont 
de Nemours, Belle, W. Va. A member of the Charleston 
Section, he became a senior member of ISA in 1959. He 
has held numerous Section offices, including the presi- 
dency and vice-presidency. He was Charleston national 
delegate in 1957-58, and alternate in 1956 


Otto J. Lessa, nominee for Vice-President of District 
VI. Mr. Lessa is assistant district manager with Hagan 
Chemicals & Controls, Lombard, Ill. A member of the 
Chicago Section, of which he has been president and 
vice-president, he became an ISA senior membe! 
1959. He has been a member of the Chicago Section 
governing board since 1956 


Roy Horton, nominee for Vice-President of District 
VIII. Mr. Horton is president of Research Controls, Inc 
A member of the Tulsa Section, he became a senio1 
member of ISA in 1959. He was the first secretary- 
treasurer of his Section and was the national delcgat« 
from 1955 through 1959. He was a 1959 member of the 
National Nominating Committee 


As we go to press, the name of the nominee for V 
President of District X is not available 


Fred R. Gilmer 
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Flight Testing Shifts to The Space Age 


With technical session titles like “Satellite and Space 
Vehicle Instrumentation,” and “Instrumentation Chal- 
lenges the Future,” the Sixth ISA National Flight Test 
Symposium left behind the age of airplanes and ea.th- 
ound missiles, and soared out into the age of space 
The symposium attracted 450 authorities in flight test 
instrumentation to San Diego, May 2 through 6 


The instrumentation technology developed while ail 


planes and missiles were being mass produced is not 


directly applicable to space-age problems. The vast, 
complex data-reduction facilities developed for process- 
ing masses of flight data are not well suited to the 
varied, specialized measurements of the space age. Few 
vehicles are being test flown; the cost of each is large 


Cocktails are enjoyed by (L to R): publicity chairman 
Felix McGavock; Mr. and Mrs. Jack McDonald, ISA 
District I] v.p. and engineering director Consolidated 
Systems; and general symposium chairman H. K. Cheney, 
engineering staff specialist, Convair-San Diego. 























la \ar--, 


“ 
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Banquet speaker Rear Admiral Jack Monroe, USN, listens 
to his introduction by toastmaster Jim Dempsey, manager 
of Convair-San Diego. 
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In-flight instrumentation usually is simple in function, 
but complex in execution, due to the premium placed 
on weight and power of airborne equipment. This neces- 
sitates greater emphasis on ground-based information 
acquisition which requires little or no airborne equip- 
ment beside the vehicle itself. 


In the past, many instrument makers were somewhat 
unaware as to what flight test experiments were trying 
to learn. Much elegant and sophisticated equipment was 
designed which was not particularly pertinent to the 
basic purpose of the experiment. It is hoped the aero- 
nautical industry has had its fill of these “chrominum 
plated” monstrosities. In certain ways this symposium 
reflected this shift to the space age in the problems of 
flight testing. 


To reorient the instrument industry toward the above 
aspects of instrumentation in the future, the symposium 
program planners concentrated on three areas: 1. use of 
flight data to provide information about flight experi- 
ments; 2. technology of ground based instruments for 
acquiring flight data with minimum airborne equipment; 
3. specialized problems of satellite and space-vehicle 
instrumentation. 


On the first above subject, a series of papers and 
workshops concerned what is learned by all this instru- 
mentation, in order to better direct the efforts of instru 
ment designers. Papers presented in two sessions “Data 
Utilization and Computation,” and “Airborne Instru- 
mentation for Armament Evaluation” concerned: a. sta 
bility derivation determination; b. use of atmospheric 
turbulence data; c. evaluation of airborne fire-control 
systems; d. determination of flight air-loads; e. calcula 
tion of engine performance; f. measurement of arma 
ment effectiveness. 


Session on the second above listed subject emphasized 
the need for learning more with less weight and power 
in the vehicle itself, devoting three papers and work 
shops to the study of flight trajectory from the ground 
These papers surveyed optical, continuous-wave and 
pulse-radar techniques; the workshops pursued factors 
affecting the accuracy of this type of measurement. 


Under the third above subject, many specialized 
measurement and communication problems were dis 
cussed, including use of space vehicles for scientifi 
observations, and a discussion of the associated problems 
of tracking, navigation and communication. Other papers 
concerned use of space vehicles in astronomical, bi 
logical and physical research. 


Throughout were papers devoted to increasing the 
utility of existing measurement equipment. This is, 
scientifically and economically, a very worthy purpose 
Optimum use of measuring equipment was pursued in 
the papers: “Airborne Spectrum Analyzers for Band- 
width Compression,” and “The Cost of Instrumentation 
Error.” 


It is hoped that future symposia will continue this 
assessment of instrument technology from the view- 
point of its utility as a tool in flight research, rather 
than as an end in itself. 


With this Sixth Symposium officially reported as 
‘Best meeting for location, administration, papers and 
ease of operation,” congratulations must go to chairman 
H. K. Cheney and his host committee 


ISAJ is indebted‘to Professor Enoch J. Durbin, Department of 
Aeronautical Engineering, Princeton University, for his help in 
reporting this symposium 





Progress makers — committee chairmen 
who headed the work reported below — 
(Ll. to r.) F. H. Winterkamp, J. W. Profota, 
C. A. Prior, F. L. Maltby, H. E. Hanson. 


Progress Report: Production 


The work of ISA’s Standards and 
Practices Department is becoming 
increasingly important. A big step 
forward was made with ASA’s invi- 
tation to the Society to sponsor 
ASA’s C96 Survey Committee on 
Thermocouples. Other advances of 
the Department are covered in the 
following progress report—Produc- 
tion Processes Standards Division. 


Dynamic Response Testing 


Parts II and III in a series re- 
commending dynamic test proced- 
ures for measurement and control 
equipment for production processes 
have been published as ISA RP’s. 

ISA-RP26.2 Dynamic Response 
Testing of Process Control Instru- 
mentation — Part II Devices with 
Pneumatic Output Signals; and ISA- 
RP26.3 Dynamic Response Testing of 
Process Control Instrumentation — 
Part III — Devices with Electric 
Output Signals, are being printed 
and will be distributed to members 
in about a month. Members may 
obtain additional copies at $.50 per 
copy; non-members at $.75 per copy. 

Parts IV and V in this series, 
covering automatic valves and other 
final control elements, and display 
and recording equipment, respec- 
tively, are now being developed by 
the committee headed by F. H. Win- 
terkamp. E. I. du Pont de Nemours. 


Instrument Environments 


The first draft of ISA-RP8.1, In- 
strument Environments, has been 
released for review by the commit- 
tee headed by J. W. Profota, Union 
Carbide Olefins Company 

The draft, along with a question- 
naire on suggested modifications and 
additions, has been submitted to 
manufacturers and users for their 
comments. 

This RP deals with instruments 
and environments found in the proc- 
ess industries. Its purpose is to es- 
tablish classifications for external 
cases, or housings, for instruments 
and controls used in the process and 
industrial fields. 

The committee is in need of more 
members to assist in the develop- 
ment of this RP. Makers and users 
who have not been surveyed are also 


* 


invited to obtain copies of the draft 
and questionnaire for their comment 
Address the chairman, J. W. Profota, 
Union Carbide Olefins Co, P. O 
Box 8361, South Charleston 3, W. Va. 


Measuring Flow 


ISA’s RP3.1, Flowmeter Installa- 
tions Seal and Condensate Cham- 
bers, has been published with its 
tentative status removed. Minor re- 
visions are included in this final 
draft, which attempts to simplify in- 
stallation of head-type fluid meters 
by recommending the adoption of 
uniform practices in the fabrication 
of seal and condensate chambers 

ISA-RP3.1, with tentative status 
removed, can be purchased by mem- 
bers at $.50; by non-members at $.75. 

Chairman C. A. Prior, Diamond 
Alkali Company, has announced the 
release of tentative ISA-RP3.2, 
Flange Mounted Sharp Edged Ori- 
fice Plates for Flow Measurement 

The purpose of the standard is to 
establish recommended materials, 
uniform symbols for dimensions, uni- 
form dimensions, uniform tolerances 
and uniform identification practices 
for flange mounted orifice plates. 

ISA members can purchase addi- 
tional copies of ISA-RP3.2 at $.50; 
non-members at $.75 


Instruments and Safety 


Two ISA RP’s, part of a series 
recommending safe and economical 
procedures for installing electrical 
instruments in hazardous atmos- 
pheres, are being readied for publi- 
cation as tentative RP’s. 

ISA-RP12.1 Electrical Instruments 
in Hazardous Atmospheres, and ISA- 
RP12.4 Instrument Purging for Re- 
duction of Hazardous Area Classifi- 
cation will be distributed to mem- 
bers next month. 

Chairman F. L. Maltby, Drexel- 
brook Engineering, has announced 
that ISA-RP12.1 provides general 
guidance for safe installation of elec- 
trical instruments using appropriate 
means to prevent ignition of flam- 
mable gases and vapors. 

ISA-RP12.4 covers a specific phase 
of installation of electrical instru- 


Processes Standards 


ments in hazardous atmospheres 
a technique for reducing the hazard 
classification by continuous addition 
of an air or inert gas within a gen 
eral purpose enclosure 

Additional copies of -.ISA-RP12.1 
may be purchased by membe at 
$.50 per copy; by non members at 
$.75 per copy. Additional copies of 
ISA-RP12.4 may be purchased by 
members at $.75; by non-members 
at $1.25. 


Flow Plan Symbols 


The advent of new fields such as 
atomic power plant work and data 
logging has demanded the expansion 
of ISA-RP5.1 Instrumentation Flow 
Plan Symbols, originally published 
in 1949 to meet the needs of the in- 
dustrial process industries 

Modification and expansion of 
ISA-RP5.1 letter symbols to include 
the nuclear and power fields is al- 
ready underway. Chairman H. E 
Hanson, Esso Research and Engi- 
neering, is surveying users and mak- 
ers on modifications proposed by the 
committee. Results of this survey 
will be incorporated in the final 
draft of ISA-RP5.1, which should be 
released soon with its tentative sta- 
tus removed 

At the same time, the committee 
is working in cooperation with the 
British Standards Institute to de- 
velop an international standard for 
flow plan symbols. One of the rea 
sons for the modification of ISA- 
RP5.1 is to bring it into closer agree- 
ment with BSI’s standard 1646:1950 

“We feel it is very important that 
this practice serve as many fields as 
possible,” says Chairman Hanson, 
“since they all overlap to some de 
gree. A standard symbology will 
greatly help the communications 
problems between the fields and also 
tremendously help the contractors 
and government agencies who coor- 
dinate work in these various fields.” 
(For information on any of the 
above committees, write to Director 
of Technical and Educational Serv- 
ices, Instrument Society of America, 
313 Sixth Avenue, Pittsburgh, 22, 
Pennsylvania. All ISA members will 
be mailed, in the near future, copies 
of ISA-RP3.2, -12.1, -12.4, -26.2 and 
-26.3.) 
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Members of the Los Angeles Section in- 
vited ‘‘junior engineers’’ from their Pasa- 


dena Student Division to accompany them 


Idaho Falls Section presented special 
awards to local and regional Science Fair 
winners at a recent meeting. Bill Mann, 
whose proud father is Bob Mann, District 
IX’s V-P, won a $25 bond for his Fair 
exhibit—a closed circuit color television 
system. Jimmie Crocker won a manual on 
Industrial Instrumentation for his exhibit 


Connecticut Valley Section President Law 
rence Schafer presents the 1960 Northern 
Connecticut Science Fair Instrumentation 
Prizes to winners judged to have the best 
exhibits by a nine-man panel of judges 
headed by Section Education Chairman 
Phil Bliss. Winners (I. to r.) Ken Trifiro, 
$25 bond for a series of experiments on 
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on a recent tour of a dispatch and com- 
munications center of Southern California 
Gas Company. That's Section President J. 
S$. Groenewegen second from left. 


—a miniature rocket test facility with the 
necessary equipment to record thrust 
during “‘blast-off.’’ Pictured (I. to r.) Jack 
Hartvigsen, Bill's faculty advisor; Bill 
Mann; Jimmie Crocker and his faculty 
advisor, Cornell Rudd, and (far right) 
Paul Sperline, Section Education Chair- 


the conductivity of solutions; Martin Dra- 
gon, $50 bond for design and construc- 
tion of an 8” precision reflecting tele- 
scope; Don Carpenter, $100 bond for an 
excellent demonstration and analysis of 
a Vortex tube. This is the second year 
the Section has awarded prizes at the 
Science Fair. 


Richland Gives 
Student Awards 


Richland Section, long-time spon 
sor of the Mid-Columbia Science 
Fair, this year initiated a program 
to award prizes for the best Fair 
exhibits in the field of instrumen- 
tation. 


First prize a slide rule was 
made to Denny Hayward of Rich- 
land for his entry, a device to meas- 
ure acceleration due to gravity. 


Second prize went to Larry Ober 
holtzer of Walla Walla, whose win 
ning entry was a dial type binary 
computer. Larry and his mother 
made a special trip to Richland for 
the awards meeting and Larry 
was doubly rewarded by being able 
to hear an expert in his field of 
interest. Guest speaker was W. E 
Sollecito of GE, who spoke on “Ana 
log Computers What They Are 
and How to Use Them.” 


Through its sponsorship of the 
Mid-Columbia Science Fair Associ 
ation, Richland Section is able to 
participate in a wide variety of ac 
tivities aimed at encouraging the 
interest of high school students in 
the physical and life sciences 


Its principal activities are headed 
by the Science Fair held each spring 
in Richland to display and give re¢ 
ignition to exhibits prepared by 
students in junior and senior high 
schools within a 50 mile radius 


Scientists and engineers from the 
18 sponsoring societies present scl 
ence workshops at area high schools 
during the year, giving short talks 
and demonstrations on their spe 
cialties 


A series of seminars. called 
“Teachers Meet the Scientists” is 
also conducted to present current 
information on physics, math, chem 
istry, metallurgy, biology and engi 
neering to high schcol teachers 


Richland Section’s awards pro 
gram will be carried out in addition 
to continuing financial support and 
active participation in judging Sci 
ence Fair Exhibits, providing speak- 
ers for Science Workshops and oth- 

activities. 


(Submitted by Leo J. Hannan 
Richland Section Correspondent 


SCIENCE AND MATH TEACHERS 
were guests of Fairfield County Sec 
tion at the April meeting. Guest 
speaker was Dr. Kurt Lion, Associ 
ate Professor of Biology at MIT. Dr 
Lion spoke on “The Science of In 
strumentation,” outlining the field 
and particularly discussing new in 
put transducers 





The Engineer Looks At Analog Computers 


The value of the analog computer 
as a useful engineering tool can no 
longer be questioned, Carl Rohrbach 
of Air Products, Inc., told members 
of Lehigh Valley Section at a recent 
meeting. 


In “The Instrument Engineer 
Looks at Analog Computers,” Mr. 
Rohrbach pointed out that we have 
reached the stage of increasingly 
complex processes and _ process 
plants, tighter product specifications 
and greater product uniformity. All 
of this requires continuous monitor- 
ing of processes, raw materials and 
plant operating conditions, a job for 
which automatic control is best suit- 
ed. In this case, the computer be- 
comes part of the control network 
in the installation. Working contin- 
uously on information received from 
various parts of the process, cor- 
rections are made automatically 
based on data correlated by the 
computer 


“The analog computer is invalu- 
able,” Mr. Rohrbach claims, “for pre- 


dicting on-stream characteristics of 
automatic control in conjunction 
with the processes being controlled.” 


An analog computer used for sim- 
ulation, he explained in his talk, con- 
sists of a number of operational 
amplifiers tied together in such a 
manner as to simulate the process 
and control loops under study. These 
amplifiers are able to perform the 
functions of addition, subtraction, 
division, multiplication, integration 
and differentiation, making it possi- 
ble for enalog computers to perform 
many kinds of differential equations 
The analog computer can handle 


many such equations simultaneously, 


whereas the digital computer gener- 
ally can solve only one equation at 
a time 


Mr. Rohrbach pointed at that sim- 
ulation with an analog computer de- 
mands of the engineer a thorough 
familiarity with process characteris- 


tics, primary element lags and errors, 


instrumentation capabilities and con- 
trolled devices 





> NEW MEMBERS 


AKRON: John R. McCarty 
ALBUQUERQUE: David J. Dimick 


BOSTON: Herbert E. Miller, Frank C 
Schora, Jr 


CENTRAL KEYSTONE: Gienn A. Fire 
stone, William M. Hess, John M. Mer 
cer, Robert A. Prosser 

CONNECTICUT VALLEY: Kennet! L 
Barton, Jr,. Leslie S. Ettre, Theodore 
V. Michniewski, Richard L. Sieron 


DAYTON: Daniel N. Willkens 

DETROIT: Macit Gurol, Charles R. Jenks 
GREAT SALT LAKE: James L. Hamlin 
IDAHO FALLS: William B. Johnson 
KANSAS CITY: Robert C. Coffeen 


LOS ANGELES: Jerry A. Cain, Robert L 
Dickerson, John A. Granholm, Jr 
Logan F. McCormick, Lew W. Meier 
Eldon N. Price, Fred M. Roberts, Win 
field Sample, Harold W. Truempy 
Young N loo 


MEMPHIS: A. Carl Abbott, Jr 
Stuut 


MILWAUKEE: Kenneth A. Lehner 


MONTREAL: Constant L 
John J. Watt 


NEW JERSEY: Max A. Blankenstein, Wil 
liam T. Browne, Jr., James T. Cox, 
Raymond R. Davidson, James Dimor, 
Harry Duetsch, Edward A. Duffin 
Rudolph C. Frey, Clarence F. Howell 
Robert L. Hutchins, Dennis J. Jagt, 
Emil Kiyak, John C. Latham, William 
E. Litterer, Malcolm F. MacDonald, 
Walter R. Meth, Herman L. Paul, Jr.. 
Harold P. Rabuck, Edward P. Reid.* 
Robert H. Reinert, Roger G. Riefler, 
Harry Slusmon, George J. Swier, Fran- 
cis X. Terell 

NEW YORK: Felix S. Charney, Michel E 
Delefortrie, George A. Fournier, Ger- 
ald Goertzle, James W. Harte, Jr., 
Frank W. Schaeffer, William C. Schall, 

NIAGARA FRONTIER: Bernard Blum, 
Curt S. Chace, Harry J. Guildford, 
Richard M. Newell 

NORTHEAST TENNESSEE: Cecil C. Car- 
ter, James H. Crowe, Kenneth E. Fin- 
cher, T. J. Hamilton 


Willian 


Papenhuyzen, 


NORTHERN CALIFORNIA: Francis A. Al 
len, Donner T. Bailey, Robert D. Beat 
ty, Jr.. Walter D. Hantelman, Paul W 
Keppler, Raymond E. Lynch, Asa O 
Maylott, Richard S. McIntosh, Frank J 
Ryken, William F. Wille 


OMAHA: Kenneth C. Finch 


PENSACOLA: Fred H. Allen, John W 
Hendrix, Jr., Henry B. Richards, Jr 


PHILADELPHIA: James A. Aikens, Jr 
James J Hannon Elmer E Lacy 
Joseph Linett,* Kenneth R. Mur; 
Thomas A. Murray, Ralph E. Vining 
Jr 


irphy 


ROCHESTER: Louis C. Chesley, Robert M 
Decker, Edward G. Goodridge, Jerome 
E. Grader, Donald R. Higley, Howard 
R. Jaquith, Roy G. Kubitz, Edmund 
F. Nighan, Kenneth L. Tate 

SABINE NECHES: Edward W. Collins 
Darrell W. Duhon, Gary L. James 


SAN DIEGO: William R. Holmes 
SAVANNAH RIVER: William N. Copeland 
SOUTH BEND: William S. Dixon 
TIDEWATER-VIRGINIA: Richard F. Fox 
TOLEDO: Richard B. Koenigseker 


WASHINGTON: Richard W. Hyland, Ar 
thur Karmen 


WAYNE COUNTY: Robert J. Jones 
WICHITA: Leonard C. Ziegler 


WILMINGTON: Charles Hober 


UNAFFILIATED UNITED STATES: Floyd 
W. Beltz, Benny R. Carruth, James J 
Ciocca, William H. Creedon, John A 
Dillie, Paul F. Ellis, Edward L. F 
Engelhard, Michael S. Falzone, Ken 
neth E. Grob, John C. Hosier, Jack 
Janke, Raymond T. Keating, David C 
Kerr, Harold J. Kortright, William J 
McGuckin, James P McSweeney 
Frederick J. Parent, Reinhart Piell 
Samuel B. Prellwitz, Harry Ratcliffe 
Arthur B. Reinish, James E. Rouzer, 
Donald R. Stockdill, Philip D. Straub 
Herbert S. Waldron, Ottis E. Walizer 
Jr., Charles B. Young 


UNAFFILIATED FOREIGN: Maurice L 
Gardey,* Paul Jarieton,* Boris 
Schneersohn* 


* Signifies that a new member of ISA has been admitted as a Senior Member 


After writing suitable equations, 
this information is set up on the 
analog computer by tying together 
the operational amplifiers needed to 
simulate the process, and by biasing 
input voltages at various points in 
the network of amplifiers according 
to the individual equations 


Once set up on the computer, vari- 
ous upsets can be thrown into the 
system to determine what perform- 
ance can be expected under different 
operating conditions 


“As a result of system studies 
made through simulation on a com- 
puter,” Mr. Rohrbach said, “costly 
mistakes can be eliminated in proc- 
ess and control design. Unforeseen 
problems: in design can be solved 
before building the actual equlip- 
ment, and pre-operational starting 
and testing time can be held to a 


minimum,” 


(Submitted by Robert H. C. Kun 
kle, Lehigh Valley Section corres 


pondent 


Winter Conference 
Set for St. Louis 


ISA’s 1960 Winter Conference and 
Exhibit will be held in St. Louis, 
Missouri, January 16-19 


The St. Louis Section Host Com 
mittee has already begun planning 
for the event. 


Executive chairman of the com- 
mittee is James W. Stallings of Shell 
Oil, and executive vice-chairman is 
William J. Durkin, Durkin Equip- 


ment Company 


Other Host Committee chairmen 
are Stanley G. Sleeman, Jr., Na 
tional Lead Company ecretary- 
treasurer; John V. Opie, Mallinck- 
rodt Chemical Works, conference 
program coordinator; Charles F 
Hintz, Minneapolis-Honeywell Reg- 
chair- 


ulator Co., social committee 


man 


Edward W. Zurow, Sverdrup & 
Parcel Engineering Co., employment 
committee; Mrs. Ida Huber, Instru- 
ment Engineering Company, ladies 
committee; Richard H. Hanheide, H 
D. Hale Company, membership; Fred 
Zopff, The Zopff Company, public- 
ity; Gillman A. Hippe, Monsanto 
Chemical Company, information; D 
W. Richmond, Monsanto Chemical 
Co., students’ tour; Everett B. Miller, 
E. B. Miller Co., plant tours; David 
P. Gast, Carl F. Gast Company, 
transportation; Forest E. Head, Mon- 
santo Chemical Company, conference 
rooms committee. 
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Judging by 
the Company 
We Keep... 


... “The Company We Keep” un- 
agree that: YOL 
DON’T HAVE TO STAND ON 
YOUR HEAD TO RECOGNIZE 
GOOD WORKMANSHIP! 


doubtedly all 


If you are standing squarely on your 
feet and looking for a Control System 
manufacturing-specialist with an in- 
timate knowledge of Industry’s de- 
mands from Power Plants to 
Refineries from Steel Mills to 
Chemical Plants we suggest you join 
“the Company We Keep” and re- 
quest a quotation from Electro-Mech 
on that planned plant automation 
job you are working on. 


Electro-Mech Corp., Norwood, N.J. 


Pa Fe 
Electro-Mech 
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Frost Named 
Planning Director 


Corn Products Company has an- 
nounced the appointment of Henry 
C. Frost as director of long-range 
planning, a new post. He joined Corn 
Products in 1945 as assistant director 
of engineering in the chemical divi- 
sion and was most recently manager 
of administrative services. 

M1. Frost is the Past-President of 
ISA and is a trustee of the *ounda- 
tion for Instrumentation Education 
and Research 


Barton Instrument... has announced 
establishment of a program of ad- 
vance product planning and research, 
with ISAman Claude B. Nolte head- 
ing the program. 


Taylor Instrument Companies 

Dick Pond, former ISA Technical 
Department V-P, will undertake a 
special assignment in the Application 
Engineering Department, stu‘ying 
the application of process contro] in- 
strumentation in a number of new 
processes still in the development 


Stage. 


CEC . Appointment of Donald W. 
Cook as director of the Transducer 
Division has been announced 


M. W. Kellogg . . & BD. Yanak, 
former president of the New Jersey 
Section, will take the position of as- 
sistant general manager of Servicos 
de Engenharia Kellogg, Ltda., in Rio 
de Janeiro. He will supervise engi- 
neering functions of the Brazilian 
company. 








VARIAN 
Potentiometer 
RECORDERS 


A preferred size for many 


uses because... 


8. FIVE-INCH CHARTS ARE 


ECONOMICAL 


A 50% savings in paper can 
mean hundreds or thousands 
of dollars in the life of a record- 
er. Five-inch charts are hand- 
ier too for notebooks, reports 
or files. And in round-the-table 
conferences, smaller charts 
can be set side by side, giving 
more data and less clutter. 


1 & 2channel versions use same 
5-inch chart paper; 1% limit of error 
and 1 or 24g second full-scale balanc 
ing time; chart speeds from 3¢ inch 
per hour to 16 in./min.; prices from 
$365; numerous options described 
in Varian literature. Write the Instru- 
ment Division 


VARIAN 
associates 


PALO ALTO 24, CALIFORNIA 
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Unitek Corporation ... ISA member 
Othmar W. Sailer has been appoint- 
ed director of marketing. Sailer has 
presented several papers at ISA Con- 
ferences. 


Beckman James Vine will head 
the new Computer Applications 
Group within the Engineering Dept. 


F&M Scientific . . .Michael G. Beck, 
former analytical chemist and prod- 
uct sales technologist with E. I. du 
Pont de Nemours & Co., leaves to 
join F&M as district sales manager 
in the North Jersey, New York and 
New England areas. 


Burson-Marsteller Associates ... ISA 
man Harold A. Bergen has been 
named a vice-president of the Chi- 
ago public relations firm 


Fischer & Porter S. David Ross, 
past chairman of ISA’s publications 
committee and vice-president and 
program chairman of the Philadel- 
phia Section, has been named ad- 
vertising manager. 


Thompson-Ramo-Wooldridge Prod- 
ucts Company ISAman J. H. 
Hunnicutt has been appointed to the 
position of applications engineer spe- 
cializing in computer control and 
monitoring systems for the electric 
power industry. 


Daystrom . ISAman Ferdinand P. 
Diemer of Los Angeles has been ap- 
pointed vice-president and director 
of engineering for the Defense Prod- 
ucts Group. 


Regent Controls Frederick H. 
Bihler, secretary of the Fairfield 
County Section of ISA, has been 
promoted to plant manager of this 
Stamford, Conn., firm. 


Fischer & Porter . M. Frederick 
Jenny has joined F&P as a manager 
in the systems engineering dept. 


Minneapolis-Honeywell K. Rus- 
sell Knoblauch has been appointed 
market sales manager for the Phil- 
adelphia-based Industrial Products 
Group. 


Rotron Controls ...  ISAman Arthur 
L. Landesman takes over as sales 
manager, organizing all of the com- 
pany’s marketing operations in the 
U.S. and abroad. 


(Please Turn to Page 94) 


a 


of silent, synchronous power assembled in every * 


HANSEN 


SY WEWWWK 


Manufacture of long-life, Hansen SYNCHRON 
Timing Motors is quality-controlled throughout, to 
make them the best synchronous motors for indus 
trial and commercial applications. Skilled, experi 
enced workers assemble Hansen SYNCHRON mo 
tors to rigid standards. Each motor undergoes 51 
separate tests and inspections before shipment, in 
suring users of the ultimate in silent, continuous, 
synchronous power for specific timing applications 
Operating efficiently in any position, self-starting, 
self-lubricating Hansen SYNCHRON Timing Motors 
deliver from 8 to 30 in./oz. guaranteed torque; at 
temperatures from —40 F to +-140 F; in speeds from 
600 rpm down to 2 rph; clockwise or counterclock 
wise rotation. Over 200 types of output available. 


TIMING 


MOTOR 


The efforts of Hansen engineers have 
been concentrated in just one area for 
over 5U years creating and applying 
synchronous power units to timing ap 
plications. Use this experience to solve 
your specific timing problems. Contact 
your nearest Hansen representative, or 


write direct 
HANSEN REPRESENTATIVES 


THE FROMM COMPANY 
5150 W. Madison, Chicago, Illinois 


H. C. JOHNSON AGENCIES, INC 
Rochester, N. Y. * Buffalo, N. Y 
Syracuse, N. Y. * Binghamton, N. Y 
Schenectady, N. Y 

ELECTRIC MOTOR ENGINEERING, INC 
Los Angeles, Calif. (Olive 1-3220) 
Oakland, Calif 

WINSLOW ELECTRIC CO 

New York, N. Y. * Chester, Conn 
Philadeiphia, Penn. * Cleveland, Ohio 


} average figure 
SYNCHRON Motor 
designed f hort 


HANSEN 


MANUFACTURING 
COMPANY, INC 


PRINCETON, INDIANA 
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FED IMT TMT TMC TR) 


yu 


TORQUE WRENCH’? 
MANUAL 


SENT d 
UPON REQUEST % 
Formulas 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa |S turtevant /co. 


ADDISON [QUAL ITY] ILLINOIS 
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.Precision 


From World’s Largest 
LENS BANK 


“4 “ . 

Off the Shelf” Delivery! 
... Lenses of every conceivable speed 
and size 1/4 “to 80” Big Berthas . . 
sold on a 15-Day Free Trial and UN- 
CONDITIONALLY GUARANTEED! 


As- 


your 


Research Optical 


sembly Lab—Soelves 
special custom lens problems! 
Currently Serving Industries 
Giants Ford; R.C.A.; 
G.E.; A.E.C., ete 


Write for Free 132 pg. Photo 
Optics Catalog RSI 660 
BURKE & JAMES, 
321 S.Wabash Chicago 4, Illinois 
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Let others know you belong to ISA! 


Let your associates and your boss . 
a member of ISA, the only Society 
advancing instrumentation 

Hundreds of these attractive pins 
by your colleagues 
PRICE $2.00 


have 


Also available as tie clasp and chain. PRICE $5.00 


been 
Clips easily to lapel. Gold-plated finish 


. » know you're 
exclusively devoted to 


purchased } 
rgd A 
aug? 


ISA Pin 








Kees s 
— Suciety ef America 
SS : 





ISA CERTIFICATE 


Gain recognition by dis 
playing an ISA Member 
ship Certificate in your 
office or den 


Includes hand-letter 
ing of name and grade 
enclosed in attractive 
leatherette holder 


No framing 
sary. Transparent cov- 
ering guarantees long 
use. Measures 8-1/2 
x 11”. PRICE $1.00 


neces- 











Please send me ISA pin for $2.00 


Please send me ISA pin as tie clasp & chain for $5.00 
Please send me ISA Membership Certificate & holder for $1.00 


| wish my name to appear as follows: 


(Personalities, from Page 93) 
Electronic Engineering Company of 
California ... Eldon C. Hall, head of 
the Digital Group, Instrumentation 
Lab, MIT, and Samual A. Francis, a 
director of the Sippican Corporation, 
have won certificates of excellence 
in the 1959 Miniaturization Awards 
competition for a digital computer 
packaging developed by them and 
using the “MiniWeld” process. Sip- 
pican and Engineered Electronics, an 
EECC subsidiary, manufacture “Min- 
iWeld” components 


Baldwin-Lima-Hamilton ... ISAman 
Harry E. Lockery has been appoinf- 
ed manager of 2ngineering, Elec- 
tronics and Instrumentation Divi- 
vision of B-L-H, Lockery, a resident 
of Sudbury, Mass., holds five patents 
in the electronics field 


Vitramon, Inc ISA senior men 

ber John M. Lavoie joins the com 
pany as instrumentation engineer in 
charge of operation, maintenance 
and calibration of all electrical and 
electronic facilities 


Daystrom Ralph L. Shapcott, 
senior member of the Philadelphia 
Section, has been named to a position 
on the executive staff of Russell A 
Schlegel, vice-president and general 
manager of Weston Instrument Div 


Technology Associates Ronald V. 
Lints, an ISA member, has bowed 
out as Fischer & Porter’s Ad Man- 
ager to join this NYC technical pub 
licity firm. 


Republic Flow Meters Frederick 
B. Miller has been named digital 
applications supervisor to coordinate 
sales, engineering and installation of 
‘omputer-controlled systems. He is 
in ISA member 


IBM ISA’s Pipeline Committee 
‘*hairman Max T. Nigh has been ap- 
pointed industrial process control 
representative for the company’s 
Midwest Region 


Motorola Dr. Steward S. Flaschen 
been promoted to manager of 
research and advanced development 
in the Semiconductor Products Div 


has 


Conoflow R. Mack Goble Com 


pany, Houston, has been appointed 
Conoflow sales agent in the Hous- 
ton-Gulf Coast area. Goble is the 
president of ISA’s Ark-La-Tex Sec- 
tion 


Name Grade of Membership 


Address ‘ ___ City _ 
heck money order for $ Section.____ 
INSTRUMENT SOCIETY of AMERICA @ 313 Sixth Avenue, Pittsburgh 22, Pa. 


| enclose 
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Panellit Service Corporation... 
Louis G. Good, Director of ISA’s 
Pulp and Paper Division, has 
been appointed vice-president in 
charge of operations. He will have 
complete technical and business su- 
pervision of instrumentation and 
control engineering organization. 


Daystrom ... Thomas Allinson, New- 
ark, N. J., ISAman and president of 
Daystrom’s Industrial Products 
Group, has concluded the Advanced 
Management Program in the Harv- 
ard Graduate School of Business Ad- 
ministration. 


Fisher Overseas 
Exec Visits States 


C. M. Hopwood, sales manager of 
Fisher Governor Co. Ltd., Rochester, 
Kent, England, last month made a 
flying tour of the U.S. in connection 
with a trip here to attend the Fisher 
Governor Company sales conference 
in Marshalltown, Iowa 

Hopwood, who covers both Eng- 
land and the Continent for Fisher, 
says European business is expanding 
rapidly — that, in fact, the rate of 
growth of the instrument business 
abroad is even faster than that in 
the U.S. 

Great numbers of English students 
are turning to instrumentation and 
automatic control, Hopwood says, 
and it is a rapidly growing branch 
of science over there. 

“This is a healthy sign and indi- 
cates that our rate of progress will 
be rapid,” he points out. “It is also a 
healthy sign for our business. We are 
constantly busy with inquiries from 
businessmen and industries in the 
countries witk. which we do business, 
who have become aware that it is 
to their advantage to adopt this new 
technology and incorporate it into 
their operations, if they are to pros- 


” 


per. 


SK Model 58 Pneumatic 
Transmitter with SK 
Safeguard Rotameter 


Quica 
DELIVERY 


* 
Pom 510% 


PNEUMATIC 
TRANSMITTING 
ROTAMETER 


offers 


“NEVER-BEFORE”’ 
features 





ARM WITH LINEAR 
simplified dr ng sh r FOLLOWER ADJ 
how Trar MAGNETS 
Rotameter are iple aan 4 
magnetically : MAGNET 
sulated magnet in float 
extension rod moves ver- 
tically up or down, fc 
lower magnets in arm 
follow movement. Mag 
net arm operates ball 17 — FLOAT 
pilot in Transmitter Unit 
which ntrols air pres 
urate trans- 
f rates of flow 


EXTENSION ROD 


TUBE 


sre for a TRANSMITTER 


— 


2 - 











Here’s a new design in Pneumatic Transmitters—the Model 58 
by SK’s INSTRUMENT Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, 
transmitters communicate fluid 
recorders, controllers, or integrators 
advantages offered by the 


“position-balance”’ 
flow to 
Here are 


Model 58 


these 


type rates of remote 
located indicators, 


some of many important 


* Calibration adjustments are simple without cams, special devices. 


* Exclusive magnet design (patent applied for) provides evenly- 


distributed field without drag on metering float. 
¢ Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 


¢ Percent scale suitable for any calibration. Factor tag on dial 


face permits conversion of scale units to flow quantity. 

* Varying supply air pressure (between 20 and 25 psig) will not 

affect accuracy. 

* Large scale and pointer permit easy, accurate reading. 
Removal of transmitter not required for cleaning main val ve 

or pilot orifice. 

ire covered in Bulletin 18N 


Details on this new Transmitter ¢ 


which is available on request. 





For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 





Schutte. and koerten 3 mg COMPANY 


—INSTRUMENT DIVISION- — 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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new products 





ISA Journal 


Wide-Range 
Micromanometer 


Unique, wide-range, electronic 
micromanometer provides eight 
full-scale ranges from 0.01 to 
30mm Hg, visual readout, both 
phase-sensitive a-c and polarized 
d-c electrical outputs, fast speed 
of response, et Applications 
include flow-meter or line-drop 
measurements, preset flow con 
trol, and vacuum manifold-pres 
sure regulation I rans-Sonics 
Inc CIRCLE NO. 30! 


Tunnel Diode Tracer 


Curve tracer permits study of 
forward characteristics of tunnel 
diodes made by various manu 
facturers; can be used with any 
sensitive oscilloscope to portray 
current and voltage wave forms 
Instrument creates a sharp rep 
resentation of the entire critical 
region of the curve'’s forward 
characteristics, For use in re 
search or production applica 
tions. Texas Instruments 


CIRCLE NO. 302 


E/P Valve Positioner 


Electropneumatic positioner 
combines advantages of elec 
tronic controllers with power 
and smooth throttling action of 
pneumatic control valves; fea 
tures optimum performance plus 
simple installation and mini 
mum maintenance Electrical 
circuit adaptable to all presently 
available electronic controllers 
Spring ranges are to 15 and 
6 to 30 psi. Mason-Neilan Div 


CIRCLE NO. 308 


Gold-Coil Galvanometers 


Series of 15 standard galvano 
meters ensures greatest stability 
and accuracy by employing 14 
carat gold suspensions. Rugged 
construction and sensitivity to 
0.5 pamp/mm make these in 
struments ideal for general lab 
oratory work and original equip 
ment applications. Features in 
clude mechanical  clamp-lock 
short 3-second period, and coil 
resistances from 20 to 1000 ohms 
Winslow Co. CIRCLE NO. 304 


Midget Solenoid Valve 


“Midg-O-Matic” solenoid valve 
is used for accurate automatic 
control of small flows (water or 
air). The valve, designed for 
applications where space is lim 
ited, and available in a wide 
choice of voltages and solenoid 
types, performs well over a wide 
range ol working pressures to 
150 psi. Moisture- or water-proof 
solenoid coils available. Hays 
Manufacturing Co 

CIRCLE NO. 305 


Photomultiplier Tubes 


New 2- and 3-inch diameter 
10-stage photomultiplier tubes 
sensitive to the visible portion 
of the spectrum, are designed to 
withstand shock and vibration 
Tubes boast extremely short 
transit-time spread and very 
high photoelectron collection ef 
ficiency Applications include 
scintillation counting, spectro 
scopy, photometry, and flying 
spot scanning CBS Laboratories 


CIRCLE NO. 306 


A-C Null Detector 


Rugged, portable line-opet 
ated a-c null detector is de 
signed for use with precision 
a-c bridges, electrolytic conduc 
tivity bridges, current and po 
tential transformer test-sets, etc. 
Instrument provides five choices 
of sensitivity over a 10,000 to 1 
range Maximum sensitivity 1s 
0.3 uv/scale-division for source 
resistance up to 20K ohms. Lx eds 
x Northrup Co 

CIRCLE NO. 307 


Gas Chromatograph 


Linear programed gas chrom 
atograph, capable of operating 
at 500°C, nearly doubles the 


«scope of former models; makes 
I 


possible, for the first time, anal 
yses of low, medium, and high 
boiling-point compounds in a 
single run. Typical samples an 
alyzed include crude oil, paraf 
fin waxes, fat glycerides, syn 
thetic lubricants, etc. F & M 
Scientific Corp 
CIRCLE NO. 308 











PLAN NOW TO 
ATTEND THE ONLY 
CONFERENCE DURING 
1960 DEVOTED 
ENTIRELY TO AUTO- 
MATIC CONTROL 








JOINT 


‘AUTOMATIC 


CONTROL 


CONFERENCE 








| 
Frontiers of Control 


Cambridge, Mass., Sept. 6-9, 1960 

















The Joint Automatic Control Conference is sponsored by ASME, AIChE, AIEE, IRE, 
and ISA. The conference provides a single high level conference devoted exclusively to 
the theory and application of automatic control techniques and equipment. 


The conference sessions will be held, and housing provided, on the campus of M.I.T. 
For detailed program information, see page 24. 

















HIGH RANGE | 
TRANS- | 
MITTER 
STYLE “B_| 




















110 V. 60 CYC. 


CONDUIT TO CARRY 

A SIX CONDUCTOR CABLE, 
TO REMOTE RECEIVER, 
DISTANCE UP TO 5000 FT. 


TRANSMITTER 
STYLE “B” 
WITH DROP 
LEG 


SINGLE 
RECEIVER 


WITH TRANSFER 
SWITCHING AND 


2 SPEED 


INTEGRATOR 
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..@ NEW BURGESS-MANNING 
40:1 DUAL RANGE METER 


for Accurate, Rapid Metering 
of Wide Range Flows! 


Seasonal and diurnal wide range 
fluctuations in steam and water 
distribution mains can be rapidly, 
accurately metered with a single 
unit: the Burgess-Manning 40:1 Dual 
Range Meter. 

This new application of standard 
flow metering components—field 
proven for over 35 years—fea- 
tures: 

@ Single recorder with one pen 

@ Singie constant-factor integrator 

@ NO manval valve required 

@ NO range tube changes 

@ NO mercury changes 

@ NO lost metering due to 
downtime 

Simple in operation, ruggedly con- 

structed. . . using the Burgess-Mann- 

ing Transmitter and Electronic Re- 


ceiver... the receiver is calibratea 
to both range tubes, shifting auto- 
matically to the appropriate tube, 
depending on the differential being 
imposed. Simultaneously, the inte- 
grator speed is changed. Fully 
automatic in operation. . . actuated 
by sealed plug-in relays having 
fully-enclosed contacts. Cycling at 
the switchover is prevented by an 
electrical circuit interlock. 

Get the complete story of how 
you can quickly, accurately meter 
your wide range steam and water 
flows. Call your nearest Burgess- 
Manning representative—located in 
all principal cities—or write direct 
today for Bulletin No. 601 “Burgess- 
Manning Electronic Flow Meter” and 
Bulletin No. 601-DSR “Burgess- 
Manning 40:1 Dual Range Meter”. 


BURGESS-MANNING COMPANY 


Penn Instiuments Diuision 
4102 Haverford Avenue * Philadelphia 4, Pa 
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new products Optical Proving Rings 


New optical proving 
ring makes it possible 
for an inexperienced 





operator to measure 


i i Solenoid operated 
Solenoid Air Valves loads with high a 
air valves can be com 
curacy. Adopted by the 
bined easily to provide 
Air Force as a force 
a single, compact, and 
calibration standard, 
inexpensive manifold 
the units have repeat 
ability of 1/20% of 
full scale. Rings are 
available in any capa 
city to 200,000 Ibs. or greater. Steel City Testing Machines, Inc. 


plified. Valves can be N @ 
+ O. $ll 
replaced without dis omnes 


suiting the exact re 
quirements of any ap 
plication Electrical 
wiring is greatly sim 


turbing wiring or pip 


ing. Mechanical Air — 
Facsimile Tape Recorder 


Controls, Inc 
* tape recorders are intended for use at relay station 


CIRCLE NO. 309 Facsimile 


handling facsimile transmissions where direct relaying is im 
possible. Equipment also is used to store a received signal 
Flame Photometer simultaneously with its reception on a normal receiver. Muirhead 
Inst. Inc CIRCLE NO, 312 


This parts-per-billion 
sensitivity flame photo 
meter measures the chlo 
ride-ion content of boiler Annunciator Nameplate 
feedwater by measuring A new. increased 
the sodium normally as area nameplate, pro 
sociated with the chloride viding 70 more en 
ions. Calibration is 0.1 to graving area, gives en 
10 parts per billion. Unit gineers an opportunity 
also measures other ma to describe monitored & 

— 


terials that exhibit flame variables more fully 





emission. Accuracy is + or to employ larger 
144 full scale. Waters characters, easily readable at greater distances. No additional 
Assoc CIRCLE NO. 310 panel space required. Scam Instrument Co CIRCLE NO. 313 





PHOTOVOLT Less SINGLE & DOUBLE 


LINE-OPERATED MIRROR-MONOCHROMATORS 


SUPER-SENSITIVE ELECTRONIC 


MULTIPLIER-PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas, Light measurements through telescopes. 


MOD. 520-M 


With exchangeable 


Titigehalell-iMenlahiaela: 


Write for Bullets =360 t 


PH OTOVO LT Coradration 


95 Madison Avenue New York 16, N.Y 


Pin St PE Io 


CIRCLE NO. 86 ON PAGE 83 CIRCLE NO. 87 ON PAGE 83 


ISA Journal 





New “Frostline” re 


Refrigeration Gage q 
- | Now! with ALL NEW 
frigerator gages, de- | TRUE ZERO ADJUST 


signed as a basic test FOR PROPER 


instrument for refrig fa Nal: Pwalel. | 
erator service work, PRECISION TEST. GAUGE | 
are particularly desir ae 
— rigate ’ These are truly distinctive 
able where rugged con 7 Seegers Standards features 
struction is required , ° ONLY T 2 Adiuet . F 
rve r - 
to withstand occasional “lea assis ot tha Mange 
overpressures, sharp = calibration due to improper starting 
blows, and falls. To | = . angle. 
correct for off-zero is * Accuracy in decimals of psig at any 
reading caused by such : given dial point Ranges from 
mishaps, this gage has a unique zero-set device, easily accessible d 0-15 to 0-10,000 psig 


from the back of the gage. Other features included. U. S. Gauge y Gs * Big, rugged temperature compen- 
CIRCLE NO. 314 a sating Ni-Span-C Bourdon tube with 


Division abe . . 
high spring rote 

* Stainless Steel sockets and tips 

. compatible with various harmful 

liquids. 


For critical fluid or pnev- 
matic pressure applications 
Desk-Size Computer wo we = ace, * Large eye-ease green dial for at-a- 
F peak maaan. ayes . . Seegers Standards Precision glance pressure readings. 
ed to combine versatility, speed, low t at . 
est Gauge definitely im- 
cost: for broad use in fields of engi proves the posture of your : 
neering, science, business, and indus testing facilities! * Center opening dial face . 7 
trial control. Has building blocks and You achieve the ultimate shows large precision movement in 
magnetic-core memory of advanced in extreme accuracy every action ‘ 
type; executes 60,000 instructions in time! ‘Seegers Standards * Clean, smooth, dustfree design... 
ZERO REFERENCE ADJUST incorporates superior materials with 
ters/sec; has 6.4 ysec storage cycle time. Uses 5 mc logic; handles 7% easily, quickly, positive- detailed finished workmanship. 
complete line of input-output devices. Control Data Corp ly... provides properly bol- Right Now! Write for Seegers Stand- 
CIRCLE NO. 315 anced precision test gouges ards TRUE ZERO ADJUST story in 
... calibrated for the opti- new Seegers Standards Precision Test 
mum of accuracy. Gauge brochure 


Re Speaers SEEGERS INSTRUMENT CO. 
Barometric Pressure Switch ila 502 West Main St., Barrington, Ill 
This decreasing-altitude-type pres The World's Finest 
sure switch was designed for use in CIRCLE NO. 88 ON PAGE 83 


a drone. It functions as a safety de 


* Precise reading tubular razor-edge 
dial pointer. 


1 sec; handles up to 65,000 charac- 


vice for drone’s destruction if it falls 
below predetermined safe altitude 
Desired altitude setting externally 


dialed on a panel-mounted switch Unusual opportunity for 


Pressure range is 700 to 25,000 ft de 


—— SENIOR 
a MECHANICAL 
ENGINEER 


40mm Pen Motor 
in Hydraulic and Pneumatic Design 


A new pen motor 
is the first for 40 milli 
meter ink-writing on Unusual position for an outstanding Mechanical 
true rectangular coo1 Design Engineer in the San Francisco Bay Area. 
dinates, Capable of re Position requires an unusually capable and 
cording signals from creative design engineer, with extensive experi- 
de to 100 cps and over ence in hydraulics and pneumatics, for work with 
the unit has a_ coil a scientific group involved in an intensive program 
resistance of 16 ohms on new types of electrochemical energy conversion 
20% linearity, and 28 devices. 
ma/mm current sensi Only those engineers with a record of creative 
tivity. Massa Div. of accomplishments should apply. Send résumé to 
Cohu_ Electronics Mr. R. C. Birdsall, Employment Manager, Dept. 
CIRCLE NO. 317 G-24, 962 W. El Camino Real, Sunnyvale, Cali- 
fornia. U.S. citizenship or existing Department of 
Defense industrial security clearance required. 


Servo Control System Lochheed 


Servo system offers accuracy with less 
MISSILES AND SPACE DIVISION 
Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California « Cape Canaveral, Florida 
Alamogordo, New Mexico * Hawaii 


than 3% variation in controlled level for 

system resonances up to 50 db; has varying 

response time. Reaction time is less than 

» cycles for 90% correction of 10 db gain 

reduction. Ling-Altec Electronics, Inc 
CIRCLE NO. 318 
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Bellows Flowmeter 


4 metallic-bellows flowmeter, 
accurate within 4%, can _ be 
used for flow and liquid-level 
applications. Using no mercury 

: seal-pots, purges or stuffing 
CIRCLE SEAL 9500 SERIES boxes, the meter body is com 
pletely self-draining and _ self 
MIN IATURE | EAKPROOF venting. Flow ranges are from 
0-20 to 0-300" H,O. Instrument 
SHUTOFF VALVE can be equipped with a control 
ier, totalize1 ora pheumati oO! 
LEAKPROOFMANSHIP...a word not found in Webster’s acer transmitter. Fischer & 
but coined to convey our philosophy (and we live up to it, roster Co CIRCLE NO. 319 
too) of perfect leakproof sealing. Not merely braggadocio but 
an operational certainty. It is said that the very best things 
come in small packages and this is especially true of the Circle Miniature 
Seal 9500 Series Valves. Miniaturized at no sacrifice in quality, Programer 
these valves operate from 0-2000 psi while maintaining all the Miniature solenoid 
features that have made the name CIRCLE SEAL synony- actuated switching de 
mous with valve quality. vice encodes or de 
Leakproof in vacuum or pressure service codes events in s¢ 
Straight through flow quence Designed for 
Positive position indication operation with solid 
Provides accurate metering 
Effortiess opening and closing 


“O”" Ring seals virtually eliminate wear wide range of input 
Convenient 90° “T” handle rates, it employs an 


state circuitry over a 


interchangeable coded 


a CIRCLE SEAL PRODUCTS COMPANY, INC. lisk le 
. SEAL 2181 East Foothill Boulevard * Pasadena, California ee ee eo 


sense the sequence of 

CIRCLE NO. 89 ON PAGE 83 events. Unit features 
: ‘ precise indexing; has wide application in complex automatic 
control operations; is ideal for military use. Elgin Micronics Dis 


f in CIRCLE NO. 320 
SYMBOL Indicating 
+ Print Film 


and Recording New print-film material makes possible the viewing of quality 
color prints of footage shot on new, faster-color, reversal films 


QUALITY BB pete Penrice pe bene 


ind instrumentation motion pictures. Eastman Kodak Co 


and CIRCLE NO. 821 
Hygrometers 


Say the word “thermometer.” High-Vacuum-Gage Sensor 


Chances are that the next name N 
you think of is WEKSLER, wie 


sensing tubes, 
made of either Pyrex 
Engineering and product ex- vlass or stainless steel, 
cellence is a tradition at 
Weksler, and the proof is in 
the reliable performance of over potential applications 
a million Weksler Instruments for the Autovac vac 
in every part of the world. 


A rela A 


bolster the number of 


uum pressure gage. In 


The Weksler Specification Bul- struments are used in 
letin covers a complete line of range of 1 micron to 
instruments ...industrial ther- 
mometers, dial thermometers, 100mm Hg 
recording thermometers, re- lated Vacuum Corp 
cording hygrometers, bi-metal CIRCLE NO. 322 
thermometers, laboratory ther- 
mometers and hydrometers, 

Write for your copy. 


Thermo-hygrographs in 8”, 10”, 12” chart sizes, Welder Current Pick-Up 
Dial Thermometers in 342”, 42”, 6”, 82” dial sizes. 
A completely portable toroid coil meas 


Consoli 


ures a-c welding current at the welding 
tip while material is in the welder 
Ranges are 0 to 10,000 and 0 to 25,000 


WEKSLER INSTRUMENTS CORP. amps. Instrument features polarity reversal 


195 EAST MERRICK ROAD, FREEPORT, | so current in each phase of a cycle can be 
checked to determine performance of the 


ignitron tubes. Lebow Associates 
CIRCLE NO. 323 


“ORIGINATORS OF WORLD RENOWNED ADJUST-ANGLE THERMOMETERS” 
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Recording pH Meter 
A low-priced instru 
ment combines (for 
the first time) a pH 
meter and a strip-chart 
recorder. The 63-foot 
roll of chart paper 
will last 31 days at 
1 inch/hour Other 
chart speeds to 16 
inches/hour are avail 
able by simple gear 
change. 


sitive coating on chart 


Pressure-sen 


paper eliminates an- 
noying ink and clogged-pen problems. Analytical Measurements, 
CIRCLE NO. 324 


Incorporated 


Pneumatic Converter 
Designed mainly to 
convert transmitted 
signals from square 
root flowmeters into 
linea signals, this 
pneumatic signal con 
verter can be used to 
change any pneumatic 
signal into a_ corres 
ponding output signal 
of different character 





ization. Device permits 
use of receivers with 
evenly graduated charts or linear ratio controllers. Brooks Ro 


CIRCLE NO. 325 


tameter Company 


Mass Flowmeter 
Practical “true mass 
flowmeter makes pos 
sible the measurement 
of gas directly in 
pounds; eliminates cal 
culations for conve1 
sion of volume to 
weight. Accurate with 
in 1% ot reading, this 
self-contained instru 
ment substantially cuts 
costs of computing operations. Black, Sivalls & Bryson, Inc 
CIRCLE NO. 326 


Time-Code Generator 

An all solid-state time-code generator, having accuracy (three 
parts in 108) and stability equivalent to a secondary standard, is 
suitable for laboratory or field use as the heart of an instrumen 
tation timing system lwo outputs are in d-c level shift form 
and modulated 1000 cps carrier. Provision is made for WW\ 


synchronization. Electronics Engineering Co CIRCLE NO. 327 


Spectrophotometer 
Recording infrared spectro 
photometer enables infrared 
analyses to be made, for the 
first time using ultraviolet 
measurement techniques requir 
ing no special precautions, Fully 
automatic and adaptable to all 
kinds of samples. Photometric 
accuracy 0.1%; resolution 0.3 
cm™ or better. Applied Physics 


Corporation CIRCLE NO. 328 


WANT HEAT DEFIANCE? 


4,000—5,000 degree Thermit eats through steel... 
won't harm KARAK! 


...Just one quality of KARAK 
carbon-graphite...a chemically 


5,000 degrees generated within 
a fraction of a second, couldn't 
crack or chip KARAK...exerted 
no effect other than slight oxi- 


inert material most often used 
for rings, bearings and seals 
dation of the surface. because of its self-lubricating 


This heat-defiance hasitsuses! nature. 


Request new, FREE complete 
KARAK technical brochure 


CAMBRIDGE 
cyRFACE PYROME 


puRP 
ror everY 


ccunatt 


OMPANY 
MENT © 

E INSTRU 

AMBRIDG 


Cambridge Surface Pyrometers are 
light weight, portable instruments—accurate 
but rugged—for measuring temperature of 
mold cavities and flat surfaces, drier, calender 
and mill rolls, and plastic batches and extru- 
sions. Write for Bulletin 194-SR; 33 illustra- 
tions, many applications 

CAMBRIDGE INSTRUMENT CO., INC. 
1619 Graybar Bidg., 420 Lex. Ave., N.Y. 17, N.Y. 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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FLEXIBLE COUPLING 
' new products 





ELIMINATE BACKLASH, END-PLAY! 

ABSORB VIBRATION, SHOCK WITH ) | Sectrs Inelsoter 

ROBERTSHAW FLEXIBLE COUPLINGS | cities scttic signs 
whenever _ established - , 

wy 

r 


Pn MRS POLS Kes 


< BELLOWS 
tolerance limits are ex 


4 
4 
t ml , , ceeded, This signal can 
Ae uae 72 Oi be used to turn on 
t 4 lights or for automatic 
control. By the addi- e 
tion of an adapter, ! 
light box can be con- 
verted to a summariz- 
Actual Size ing box for up to six 


indicators when gaging multiple dimensions. Hamilton Watch Co 
CIRCLE NO. 329 


ee 


Servomechanisms, instruments and similar drive and 
control systems are the big users of these small, flex- 3 
ible units. Ideal for guarding against misalignment Linear Magamp 
friction and bearing wear problems. Save space and A highly versatile, linear mag 
weight. Cut down noise. Simplified design utilizes netic amplifier is compatible 
seamless metallic bellows, in choice of several metals, with such low-level transducers 
connected to two hubs. Sizes from %@" O.D. Stock as photocells, shunts, — strain 
sizes accommodate shafts from /4" to 4". Other sizes gages, thermistors, and thermo- 
custom-engineered. Write for Data Sheet M-807. couples, Output is +10 volts d-¢ 
in response to inputs of +50 
mic roamperes d-c I inearity 1S 
B R | D G E P0 R T 1%. Control Div. of Magnetics 
THERMOSTAT DIVISION Incorporated. CIRCLE NO. 330 


ROBERTSHAW-FULTON CONTROLS CO. 
Milford, Conn. 





Reed Relays 


Bg OTIS ORS ce ae sb OF} CRAB EN ge 
CIRCLE NO. 93 ON PAGE 83 New reed relays, based on an 
unusual design incorporating a 
short pole piece with a longer 
moving reed, provide higher op 
erating speeds with minimurn 
contact bounce. Well suited for 
low-level switching. Minimum 
operating power is approx. 100 
milliwatts. Struthers-Dunn, Ine 
CIRCLE NO. 331 


_—_ s 5 : Peak-Picking Recorder 
g 4 peak-picking recorder, fot 
C be A RTS ; 3 process gas chromatography or 
; 3 other measurements where peak 
£ a height of individual stream com 


for Recording & : ponents is important, prints 
Instruments s : peak heights only as successively 


: numbered points on a slowly 
We offer to the Instrument Zz : moving chart. Because of slow 
Maker Charts for all methods : 

of Recording: Pen, Ball Point, fF chart speed and condensed data 
Electrical, Thermal, Pressure 
and Metallic Stylus. 





presentation, hours of stream 

inalysis can be studied re 

Uniform accuracy is assured corder window at any given time. Westor Instrument Div 
through the use of specialized CIRCLE NO. 332 

equipment operated under 
controlled atmospheric humid- 


ity conditions. Industrial Box Kilns 


" Built in 18 models with ca 
(GGUBELMAN pacities ranging from 0.75 to 
CHARTS INCORPORATED 16.7 cubic feet, this line of in 
100-8 E. KINNEY ST., NEWARK 5, N. J. 7 dustrial box kilns is designed 
to cover a multitude of research 
and batch-production require- 
ments. Operating at tempera 
tures to 2750°F, kilns can be 
used for abrasives and high-qual 
ity electronic ceramics. Harper 
Electric Furnace Corp 
CIRCLE NO. 333 


102 ISA Journal 

















4 NEW BOOKS 


Fluid Power Control, Edited by John 
F. Blackburn, Gerhard Reethof and 
J. Lowen Shearer, 710 pp., $17.50. 

A pioneer effort to present the fun- 

damentals of the operation of power- 

control systems in which the working 
media may be either liquids or gases. 

Both analytical and experimental ap- 

proaches to the understanding of the 

fundamentals are presented. Methods 
can be applied in military and indus- 
trial fields to automatic machinery, 
fire-control and weapons systems, 
automatic process control, etc. (Or- 
der from John Wiley & Sons, Inc., 
440 Fourth Avenue, N. Y. 16, N. Y.) 


Statistical Theory of Signal Detec- 
tion, Carl W. Helstrom, 364 pp., 
$9.50. 

A mathematical approach to detec- 

tion, in the presence of random noise, 

of electrical signals such as those 
used in radar and communications. 

Teaches the philosophy used in the 

design of optimum detection sys- 

tems and analyzes the factors on 
which signal detectability basically 
depends. Written for graduate stu- 
dents and for workers in mathemat- 
ics, electrical engineering or physics. 
(Order from Pergamon Press, 122 
East 55th St., N. Y. 22, N. Y.) 


Progress in Semiconductors, Volume 
4, Edited by A. F. Gibson, F. A. 
Kroger and R. E. Burgess, 291 pp., 
$10.50. 

A review of the most significant ad- 

vances in semiconductor technology 

and allied subjects over the past 
year. Volume 4 includes Negative 

Effective Masses in Semiconductors, 

Oxidation Phenomena on Germani- 

um Surfaces, Theory of Avalanche 

Multiplication in Non-polar Semi- 

conductors, Internal Field Emission, 

Noise in Semiconductors, The Elec- 

trical Effects of Dislocations in Semi- 

conductors, Dielectric Properties of 

Solids in Relation to Imperfections 

and Non-crystalline, Amorphous, and 

Liquid Electronic Semiconductors. 

(Order from John Wiley & Sons, 

440 Fourth Avenue, N. Y. 16, N. Y.) 


Mathematical Methods for Digital 
Computers, Edited by Anthony 
Ralston and Herbert S. Wilf, 293 
pp., $9.00. 

Contains mathematical analyses and 

derivations of commonly used tech- 

niques of digital computation, plus 
detailed, step-by-step discussion of 
the actual processing of complex 
mathematical and physical problems. 

Clearly shows the interrelation be- 

tween analysis of the problem, com- 

puter capabilities and limitations and 
coding procedures. (Order from John 

Wiley & Sons, 440 Fourth Avenue, 

N. Y. 16, N. Y.) 
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let’s 
et 
own 
to 
_ earth 
about servon.otors 





Has space exploration caused your serv- 
omotor cost to skyrocket? ... forcing 
you to pay for protection against envi- 
ronments found only in space ... not in 
your applications? If so, the now com- 
plete line of DIEHL Instrument Servo- 
motors that give “out of this world” 
performance at down to earth prices is 
expressly tuned to your needs. These 
new epoxy encapsulated, round frame 
motors were especially designed. for 
those applications where earthly envi- 
ronments such as salt, fungus, moisture, 
and ambients of —55 to -}- 55°C... (and 
low budgets) ... are normally encoun- 
tered. And, the line has been developed 
with sufficient latitude to meet your 
every rating requirement. Available in 
sizes 11 and 15, and in larger frames 
with power outputs from 1 to 20 watts. 


All Diehl Instrument Servomotors feature: 
@ Prelubricated ball bearings 
@ Epoxy encapsulated windings 
@ Double shaft extension (pinioned for 
sizes 11 and 15) 
@ Precision machined aluminum housing 





@ Servo mount 


A World of servo engi- q . 
neering...for the servo @ Optional addition of integral tachometer 
engineering world... The or precision gear train. 


versatile Diehl family of 
Servo Components. 
If you have an earthbound application, 
why not get the servomotor fitted to your needs? 
For more information, write to 


SINGER*® 


DIEHL MANUFACTURING COMPANY 


& SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 





Somerville, New Jersey 
1A Trademark of THE DIEHL MANUFACTURING COMPANY = *A Trademark of THE SINGER MANUFACTURING COMPANY 
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Honeywell Control Valves give you many special 
advantages—described in an informative new 

booklet, ‘‘What's in it for you?’’. Write today for your 
copy. MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 





PIGMEERING THE FUTURE 


104 ISA Journal 
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RED FLASHER 
TRUSCALE 


Jerguson Truscales are now avail- 
able with a unique new safety fea- 
ture. Illuminated scale starts flash- 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 
dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac- 
curacy of 12 of 1% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It’s easy to take readings from any 
point from which the face can be 
seen 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 

Bailey Meters & Controls, Ltd., London, Eng. 





Controle Bailey, Paris, France 
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Unitized Conveyor-Scale 
Four-page bulletin covers use of con 
veyor-scale systems for flow-rate control 
and total thru-put measurement of bulk 
materials. Sections describe applications 
in a variety of control functions such as 
processing and formulating operations, 
and ingredient proportioning. Weighing & 
Control Components, Inc 
CIRCLE NO. 401 


Transducers 

Bulletin, consisting of 4 pages, is filled 
with specification data for potentiometer 
transducers. Designed for the specifying 
engineer, bulletin is concise but thorough 
in treatment of pressure, motion, altitude, 
weight, and flow transducers. H. E. Sost 


man & Co CIRCLE NO. 402 


Impulse Counters 
Series of heavy-duty 
counters is described in a 6-page bulletin 


electric impulsc 


Complete technical data is given con 


cerning operating instructions imcuit dia 
grams, dimensional data, and electrical 
information for both a-c and d-c models 


Landis & Gyr, Inc CIRCLE NO. 408 


Radiation Thermometer 
Bulletin describes and illustrates the 
radiation 


operation of the “Thermodot” 


thermometer, which remotely measures 
temperatures of moving and inaccessable 
surfaces without contact lremperature 
range is from 180 to 4000° F. Comptom 


eter Corp CIRCLE NO. 404 


Tiny Strain Gage 
A line of subminiature, free-filament 
wire strain gages, designed for accurate 
strain measurement on any test surface o1 
material in a wide variety of applications 
are discussed in a 4-page product sheet 
Complete specifications, graphs, and tables 
Baldwin - Lima - Hamilton 
CIRCLE NO. 405 


are included 
Corporation 


Magne-Plexer 

A 4-page bulletin describes the Magne 
Plexer, a solid-state, multiple-input com 
mutator-amplifier that produces full-scale 
outputs of 5 or 10 volts from millivolt 
level sources. Scanning speeds can range 
from less than one to many thousands of 
samples per second. San Diego Scientific 
Corp CIRCLE NO. 406 


Panel Instruments 

Bulletin outlines the first of a series of 
modern style, streamlined, plastic-cased 
requiring no more 
Microam 


panel instruments 
space than ordinary 
meters, milliammeters, ammeters, and volt 
meters are available in a variety of ranges 
Expanded scale and greater readability 
featured. DeJur-Amsco Corp 

CIRCLE NO. 407 


meters 


““Vernistat’’ Pots 

Comprehensive catalog describes design 
applications, and operation of “Vernistat 
a-c potentiometers and adjustable func 
tion generators. Equipment finds use in 
servomechanisms and computers for in 
ertial guidance, fire control, and air navi 


gation systems. Perkin-Elmer NO. 408 


Insulated Thermostats 


Literature describes a series of minia 
ture insulated thermostats produced with 
patented wiping action. Contacts can be 
made to open or close with temperature 
change. Switch action differentials as low 
as %°C are available. Chatham Controls 


Corporation CIRCLE NO. 409 


Spectronic Recorder 

A new, recording spectrophotometer 
directly records transmittance, absorbance 
reflectance, and emission throughout ul 
traviolet and visible ranges. Bulletin de 
scribes and‘ illustrates the 
which costs less than half the price of sim 
ilar units. Bausch & Lomb 


CIRCLE NO. 410 


instrument 


Infrared Detectors 

Brochure, 4 pages, illustrates and de 
scribes characteristics of detectors that 
find application as infrared sensors in 
weapons systems and in instrumentation 
for process control, analysis, and safety 
Graphs chart the specific responsivity and 
detectivity of the sensors. Eastman Kodak 


Company CIRCLE NO. 411 


Materials Test System 
\ 4-page booklet describes a new ma 
terials testing system with extended capa 
bilities. System simultaneously programs 
and applies rapid variations of tempera 
ture and load or strain while separately 
recording temperature, load, and strain 
with respect to time, as well as load vs 

strain directly. Research, Inc 

CIRCLE NO. 412 
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has easily read 50 mm wide, 
rectangular coordinate channels 


THIS NEW 
2-CHANNEL 
DIRECT WRITER... 


Comme ness and versatility without loss in perform- 
ance is the design concept for this new 2-Channel 
Direct-Writer from Sanborn. The Model 297 provides 
two complete recording channels in only 10!” of panel 
space, making it extremely useful as a monitoring 
recorder integrated with large instrumentation set- 
ups in data processing installations, test stands and 
similar applications. In its own portable case, the Model 
297 will be equally useful in laboratories and field applica- 
tions as a bench-top instrument. 


Preamplifiers are ‘850°’ Series plug-in interchangeable 
units, available in Carrier, DC Coupling, Phase Sensi- 
tive Demodulator, and Low Level types. They may be 
used in any combination, one for each channel. An in- 
ternal MOPA for carrier and chopper excitation is also 
available. 


The basic recorder assembly houses a preamplifier 
power supply, transistorized power-amplifier power 
supply, and two transistorized current-feedback power 
amplifiers with built-in electrical limiters that provide 
damping at all times. The entire unit has built-in 
forced filtered air cooling. 


The recording mechanism has rugged, enclosed gal- 
vanometers with velocity feedback damping ; 
different chart speeds selected by push buttons. . 
timer/marker stylus with 1 second timer. . . approxi- 
mately 6 inches of visible chart with immediately visible 
traces made by heated stylus. The electrical and me- 
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’ 


mounts in 10%” of rack space 
or in a separate portable case 


interchangeable ‘‘ 850” Series plug-in 
preamplifiers for each channel 
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chanical specifications in combination with the many 
“big system" operating features make the compact 
Model 297 one of the most. useful, reliable 2-channel 
direct writers available 


Contact the Sanborn Sales-Engineering representative 
nearest you or write the main office in Waltham for com- 
plete information and application assistance. Sales- 
Engineering representatives are located in principal 
cities throughout the United States, Canada and foreign 
countries. 


Model 297 2-Channel Recording System Specifications 

(Less plug-in preamps) 

Sensitivity: 0.1 volt/mm nominal 

Frequency Response: DC to 125 cps within 3 db, 10 mm 
peak-to-peak amplitude 

Gain Stability: Better than 42% from 20°C to 40°C or line 
voltage change from 103 to 127 volts 

Linearity: Max. non-linearity is 0.2 mm 

Electrical Limiting: Approximately «115% of full scale 

Chart Speeds: 1, 5, 20, and 100 mm/sec. by mechanical 
push button 

Dimensions: 104%" high x 16” deep x 19” wide 

Paper Take-up: electrically operated 


(Specifications are subject to change without notice.) 


SANBORN “SQ” COMPANY 


Industrial Division 
175 Wyman Street Waltham 54, Massachusetts 
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Vony Thermocouple Immersions new literature 
with New Spring -loaded Adapter 


| Telemetering 
\ 52-page liberally-illustrated bulletin 
describes company’s line of telemetering 





equipment, its principle ot operation, and 
the various applications in measuring 
pressure, temperature, flow, water level, 
motion, and position Bristol 


CIRCLE NO. 413 


1b dt chap et ep ot eletol otapor 


Spectrophotometer 


With a new Thermo Electric Spring-loaded, Bayonet-lock Adapter you can— Four page bulletin discusses operation 


@ Use one “Ceramo-Couple” (or other metal-sheathed thermocouple) at different depths. and presents specifications on new infra 


Set thermocouple immersion length on the job—change immersion length as you red spectrophotometer. Instrument is said 
require. to establish high standards in perform 
@ Accurately measure temperatures where imbedded, spring-loaded thermocouples are ance, reliability, and flexibility in the au 
needed . . . without predetermining exact immersion depths. tomatic recording of infrared spectra. Ap 


@ Compensate for expansion and contraction. Spring loading provides constant measur- plied Physics Corp CIRCLE NO. 414 


ing junction contact with measured surface. 
@ Reduce inventories. Save on costs. The new, inexpensive adapter lets you stock one Sed 

size thermocouple instead of many for different immersion points. Digital Pressures 
Spring-loaded thermocouples are ideal for use in pump and engine cylinder heads, tur- Product bulletin describes a digital pres 
bines, pipes, motors, generators, plastic extruders, coolant streams, etc. sure generator whose applications include 


Write today for bulletin 2A-53-13 automatic end-to-end calibration of data 


gathering systems, ground check-out of 
control systems, precision pressure regula 
In Canada: tion in closed systems, and programing 


* 
Thermo Electric CO., INC. THERMO ELECTRIC (Canada) LTD., precision pressure-time functions. Wiancko 


SADDLE BROOK, NEW JERSEY Brampton, Ont. Engr. Co CIRCLE NO. 415 
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Fuel Cells 
Booklet 12-pages discusses basic facts 


about fuel cells: how they work, problem 





features 





areas, types under development, d 
() IRHEAD of ion-membrane cell, technical perform 
— ance data, and application information 


re Included are photographs, graphs, sche 
Gz matic drawings, and diagrams. General 








Electric Co CIRCLE NO. 416 


FOR LABORATORY AND INDUSTRY 
a complete range of WESTON CELLS © SRced Recorders & Relays 


f applications for speed recorders and speed 
Muirhead Standard and Industrial Reference Cells are manufactured valicrie Wadiled deesk tees dae tnatevements 
from laboratory refined chemicals and are characterized by a : : ; 

aid newspaper production, evaluate pave 
long life and constancy of e.m.f. Several types are small and robust 

ments, help process paper, test brakes 
and unsaturated types possess an extremely low temperature 

and protect belt conveyors. Esterline 
coefficient of e.m.f. Cells can be supplied mounted or unmounted. aeons i CIRCLE NO. 417 

wus 0 r 7 

In all types the positive limb contains mercury and mercurous 
sulphate, and the negative limb a cadmium and mercury amalgam— 
the electrolyte being either a saturated or unsaturated solution 
of acid cadmium sulphate according to type D-C Power Supplies 


Write for literature. \ 16-page catalog illustrates an entire 
line of d-c power supplies. Listed are 


MUIRHEAD TECHNIQUE transisterized magnetic 
A technical journal edited and published quarterly by lated, missile test and launching, and 
Muirhead & Co, Limited. Free on request. 

In addition to articles by our own engineers, giving news 
about the latest designs, developments and applications of 
Muirhead products, there are also many articles by 
engineers outside the company, describing specialized 
projects in which Muirhead equipment plays its part. 


amplifier regu 


magnetic - amplifier transistor - regulated 
power supplies \ helpful article op 
power-supply selection is featured, Perkin 
Engineering Corp CIRCLE NO. 418 


Digital Data System 


Operation of Metrotype” digital in 


MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK 17 -N.Y.- U.S.A. TES <n een EE a We ae 
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA ponents is described and illustrated in an 


8-page bulletin. Complete specifications 


MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND [i 
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Shaft-Position Encoders Why it pays to see that 


\ 12-page brochure gives complete spe 

cifications for company’s 13-bit, 8-bit, and 
T ° 
incremental shaft-position encoders. Op WES Instruments are in 
erating principle of new type magnet 
readout is presented in detail with illus 
: . 

trations. Conversion table is included for Original Equipment 


converting from binary to decimal or 
Gray codes. Ascop Div. CIRCLE NO. 420 


using Temperature Control 


Color Matching 

Bulletin, 12 pages, outlines in detail the 
features and operating principles of a 
recording spectrophotometer for measu! 
ing the colors of materials. Instrument 
can be used to: match colors faster, pin 
point mixture changes, duplicate colors 
easily, and lower costs. General Electric 


Co CIRCLE NO. 421 


Process Control Systems 
A 12-page, 3-color booklet, designed 
primarily for management, covers benefits 
of a total-systems approach, single-source Pe 
responsibility, and guarantee of opera Makers say 
tional availability. One section outlines 
experience in power, steel, and petro “Our equipment sells best on performance, 
chemical processing fields. Daystrom, Inc ape pe ae 
CIRCLE NO. 422 ee sae . 
maintenance. We can’t risk dissatisfaction 


that stems from components, such as 
Memory-Core Tester 


Folder describes a new, automatic 


instruments. We’re safer with Gardsman, 


; a 
memory-core tester, designed for produc by West, and their world-wide service. 


tion-line testing of ferrite, magnetic mem- 
ory cores. Included are a block diagram 
of the sensing and decision circuitry, four U 
different programs of current driving sers say 
pulses, and examples of test accept-and "Sa stemmentetion com be the hey te 
reject criteria. Digital Equipment Corp : ° 


CIRCLE NO. 423 overall efficiency of major equipment. 
West temperature controllers work better 
Desueutic tuiteemente than most, definitely save on several 
A 12-page catalog describes pneumatic counts... including initial cost. 
instruments for the process industries It pays to specify.” 
Pressure and temperature pilots, and 
pneumatic transmitters are featured. In- 
cludes detailed information on measuring 
elements for use with both pressure and Whatever type olf control—off-on, 
temperature devices. U.S. Gauge proportioning high-limit stepless, 
CIRCLE NO. 424 ila ; a 
program—get the best: get West. Tubeless. 
Compact. Reliable. Ask your West 
Temperature Tape representative or write for Bulletin COM. 
Brochure, 6 pages, provides information 
about Temp-R-Tape, pressure-sensitive 
teflon, fiberglass, and __ silicone-rubbet 
tapes. It analyzes each tape individually, 
gives design features and physical prop 


erties. Connecticut Hard Rubber Co 
CIRCLE NO. W e EZ Anatruument. 


CORPORATION 


SALES OFFICES IM PRINCIPAL CITIES 


Steam/Water Manual 
An engineer's manual on steam and 4355A W. MONTROSE, CHICAGO 41, ILL 

water is designed with typical examples to the trend is to WEST <a> 

offer workable systems for solving certain British Subsidiary 

control problems. Applications include: WEST INSTRUMENT LTD Y 

52 Regent St.. Brighton 1, Sussex 


Represented in Canada by Davis Automatic Controls, Ltd 


A 


\ 


fuel-oil heating, pressure reducing, dual 
hot-water systems, water-jacket cooling, 
etc. Powers Regulator Co 


CIRCLE NO. 426 CIRCLE NO. 100 ON PACE 83 
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new literature 





Fractionator Control 


Instrumentation data sheet discusses 


how the fractionator reflux analog com 
maintains a steady-state heat and 


This is 


puter 
material balance in fractionators 


done by measuring the internal reflux 


rate and regulating the external rate 


Chemical, petroleum, and 


accordingly 
othe processors can now accurately con 
columns despite 
temperatures. Mpls 


CIRCLE NO. 427 


trol cycling fractionator 
changing ambient 


Honeywell 


Color-Coded Liquids 

Catalog lists a line of seven color-coded 
indicating liquids for manometers and hy 
gages. In gravity the 
liquids range from 0.824 to 13.546 at 68°} 


drostatic specific 


The colors show the meniscus in sharp 
outline, as required for accurate readings 
King Engineering Corp. CIRCLE NO. 428 
Digital Transducers 

Bulletin covers a digital transducer that 
receives pressure, flow, or temperature 
variables and provides a digital output in 
the form of contact closures for recording 
or transmission. Datex Corp 


CIRCLE NO. 429 


pressure 


measurements 


POTENTIOMETER TRANSDUCERS 


For use in industrial and laboratory 


applications which require superior per- 


formance at moderate cost. Gage, absolute or 


differential pressure. Adaptable to nearly 


all readout instruments without 


preamplification. —; 





Ranges: 0-4 to 
0-15000 psig. 0-4 

to 1500 psia (d). 
Linearity: = 0.3% of 
total range. 
Resolution: 0.1% 

of total range. 


SERIES IP 2010 


see us at the I.S.A. show— 


Booth No. 2517 








H.E.SOSTMAN & CO. 


348 E. Lincoln Ave., Cranford, New Jersey, BRidge 2-5750 


CIRCLE NO. 
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Printweigh Scales 
folder 


describes advantages 


A 4-page 


and uses of portable, floor-model 


bench, o1 
Printweigh Scales. Units protect accuracy 
by weighing and printing recorded data 
thus eliminating human error in reading 
remembering, and recording. Toledo Scale 


Division CIRCLE NO. 430 


Power Supplies 

Catalog, 24 pages, gives full descriptive 
data on active standard models of tran 
magnetic, and 


sistorized, vacuum tube 


hybrid design groups in a wide line of 
power supplies. New dual-index by design 
group and output voltage range provides 
easy access to data Kepco Ine 


CIRCLE NO. 4 


Magnetic Cores 
\ 12-page 


presents extensive information about core 


bulletin on powdered cé 


data nductance 


loss and Q-calculation 


variation with temperature, and induction 
variation with d-c current. Tables of core 
electrical 


Magnetic Metals 
CIRCLE NO, 4382 


dimensions, tolerances specifi 


cations etc. are included 


Company 


Quick-Connect Terminals 
Bulletin different types of 
quick-connect FSCO 


describes 


j 


terminals used on 


type P 10-amp rotary switch *hotographs 


drawings, electric: 
mounting stvles, and contact diagrams a 
Electro Switch Corp 


CIRCLE NO. 4 


dimensional il ratings 


€ 


included 


Divided-Light Indicator 


Bulletin discusses a divided 
cator whose primary purpose 
two indications in the space normally 
A divider is added, form 


legends each 


required for one 
ing two distinct engraved 
half having its own color and independent 
Master Specialties ¢ 


CIRCLE NO. 434 


lamp 


Vibration Isolator 
bulletin describe ck 


A 2-page ind 
vibration isolators for loads up to 100 


pounds per isolator. These mountings re 


duce noise, shipping damage, and equip 
can be loaded in both radial 


tarry Controls Ce 


NO. 43° 


ment failure 
and axial directions 


CIRCLI 


Pressure Transducers 

Short-form brochure lists a wide range 
of pressure-operated instruments and rec 
tilinear potentiometers, Photos, operating 
specifications, design requirements dimen 
sions, weight, and accuracies of the instru 
Servonic Instruments 


CIRCLE NO. 436 


ments are included 


Incorporate d 





Bellows Indicator 
Specification sheet describes an indicat = 
ing bellows meter which combines char e 6; VLEW concept WW 


acteristics of the mercurvyless, bellows 


indicator. Meter ean be ws fo graphic recorder design 


dial indicator 





inv flow and tank (open or closed) liquid 
evel applicatio i > record y ans 
ee ca eee sets a new standard of 


CIRCLE NO. 437 


Quality Control Versatility, Accuracy, 


A 24-page booklet, entitled “Quality 
Control and Research,” tells how a manu 4 ege | 
facturer can insure his product in today’s Reliability and Economy ; 
high-competition market. Aimed particu 
larly at the small-business man, this book ’ 
let also will be a practical management 


tool for executives of multidivision plants 
SAMA CIRCLE NO. 438 


Printed-Circuit Motors 

Technical data sheets cover two models 
ot permanent-magnet, printed, d-c servo 
motors. Motors feature thin, flat, printed 
circuit armature which replaces the wire 
wound armature employed in conventional 
motors. Sheets also point out many unique 
advantages. Printed Motors, Inc 

CIRCLE NO. 439 


Thermocouples 

Complete catalog covers base- and noble 
metal thermocouples and accessories 
remperature ranges and performance spe 
cifications are provided for every type 
thermocouple Trinity Equipment Corp 


CIRCLE NO. 440 MODEL JY-100 


Engineered specifically for modern laboratories 
eS ee with all the features you've wanted... now only $320. 


Four-page bulletin describes a new high 


speed digital computer called the Pro 
gramed Data soy ae gto eee SOME OUTSTANDING FEATURES 
memory size and access ime rOgTaming 


ee ee a Null balance servo type. © Max. signal source resistance of 
tions, and prices. Digital Equipment Corp 100K on 10 mv position. 


Response time 14 second full-scale 
in standard model. 


Sensitivity 144% of span with zero 
adjustment anywhere on chart. 


CIR¢ NO 
aan ~ oe @ Multiple chart speeds from 1 in/hr 


to 16 in/min. 
@ 5 inch chart. 
ize Designed to serve a wide variety of 
Y2% accuracy. recording needs, for addition of 
special accessory and optional 
equipment, and for adaption to spe- 
sirens, lamp type annunciators, et A very 10 mv full scale sensitivity. soiled tase aid jr adele 


thorough coverage speciiications, di 
Floating input models. 


Electric Signals 

An 88-page manual describes a complete 
line of signal systems and accessories in Available with step attenuator to 
cluding horns bells, buzzers, chimes, e max. 100 v. 


mensions, ratings, and parts lists featured 


Sperti Faraday, Inc CIRCLE NO. 442 
WRITE FOR COMPLETE SPECIFICATIONS 


Autocollimator & i C. O 


The autocollimator, an optical tool 
which combines in a single system the 
functions of a collimator and a telescope, 


designed to make precision measure 


ments of angular position and small, lin DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTS 
ear displacements. Bulletin gives applica 638 WEST 17TH STREET, COSTA MESA, CALIFORNIA 


tions, product features, specifications, and 


operating description. Gaertner Scientific 


Corporation CIRCLE NO. 4438 CIRCLE NO. 102 ON PAGE 83 
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Oscillograph Manual 


4 36-page manual contains I8 case 


history descriptions of how “Visicorders 


have been used in widely different wavs 


Versatility is 
industrial high-frequency analog, 
and other 


demonstrated by its use in 


missile 


medical, nuclear, diesel engine 


fields. Mpls.-Honeywell 


CIRCLE NO. 444 


Product-File Folder 


Condensed catalog covering impedance 


bridges, decade voltage dividers, decade 
resistors and capacitors, and computers is 
included with a convenient product-file 


folder. Folder permits easy filing of future 
product sheets. Electro Scientific Ind 
CIRCLE NO. 445 


Electric Integrator 


about an flow 


Literature tells electric 


integrator for precise integrating of flows 


that can be represented by a d-c signal 
Applications include positive-displacement 
fluid motors driving tachometers and lin 
eal measurement of webs and strips. In 
tegration is continuous and accurate with 
with flow turndowns of as much 
G.P.E. Controls, Inc 


CIRCLE NO. 446 


in %% 
as 10 to 1 


Lab & Test Instruments 
Fully folder d¢ 


scribes a 


illustrated, 16-page 
line of 


Portable 


new, convenience-stvled 


laboratory and test instruments 
and d-c null detectors 


W heatstone 


potentiometers, a-< 
d-c galvanometers bridges 
and electrolytic conductivity indicators are 
Leeds & Northrup Co 


CIRCLE NO. 447 


included 


Control Valves 
Data 
opt ional 


sheet shows features of construc 


tion accessories and complet 


specifications on a series of control valves 
is guaranteed in all sizes 


light shut-off 


34” through 6 regardless of operating 


Conotlow Corp 
CIRCLE NO. 448 


variables 


Hose-Fitting Kits 


Catalog lists handy kits of industrial 


with easy installation in 
fluid-handling circuits and quick replace 


Hose 1S 


hose 


fittings for 


ment service suitable for air 


fuel service at 
under 250 psi. Parker-Hannifin 


CIRCLE NO. 449 


water, oil, o1 pressures 


Corp 


Trimpots 


Complete spiral-bound Trimpot poten 


tiometer catalog contains the latest in 


manu 


formation and specifications on 


leadscrew-actuated — potentio 


facturers 
meters. Supercedes all other Trimpot cata 
logs, brochures, and spec sheets. Bourns 


Incorporated CIRCLE NO. 450 





| FOR THE BEST IN VACUUM PUMPS SELECT 
| WELCH DUO-SEAL“ 





Welch Pumps are best because: Every pump is 
triple tested. Specified performance guaranteed. 
Lowest cost per year of use. Highest vacuum of 
any mechanical pump. Quietest mechanical 
pump made. 

When you buy a Duo-Seal Pump. you are buy 
ing a pump with a reputation. Over the years 
Duo-Seal pumps have built up this reputatic 

for r life dependability quiet operatio 


long-term adherence to original specificatio 


W. M. WELCH SCIENTIFIC COMPANY = 25 Visit 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 


1515 Sedgwick St., Dept. ISA, Chicago 10, IIl., U.S.A. Sith low vapo 


d Laboratory Apparatus 


Manufacturers of Scientific Instruments a 


Rigid design requirements make these pumps 

quiet operating, long wearing; meticulous fac- 

tory inspection methods make sure that every 

pump is perfect when it leaves the plant. Triple 

testing with McLeod gauges leaves no room for 
on final performance 


For complete specifications, 
request our catalog. 


perforn 
Pump 
Duo-Seal Oil 
product that 
these pumps at highest 
and efficiency. Chemically 
vapor pressure, Duo-Seal 

most rigorous lab- 
Oil $0.75 qt 


iperior 


use of 
processed 


oratory tests 








CIRCLE NO. 
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Low-Cost Gas Detector 


brochure provides complete 


\ 4-page 


data on portable, semiportable, and multi 


channel gas detectors. The versatile in 


strument eliminates tubes, transistors, in 


volved procedures, elaborate sampling sys 


tems, and costly maintenance. Typical ap 


plications include chemical and _ steel 


plants retineries mines, and missile 


launch sites. Houston Instrument Corp 


CIRCLE NO. 451 


Fast-Pulse Camera 


describes a very fast l6mm 


Literature 


pulse camera which carries 100 feet of 
roll film and can be pulsed to 30 fps. An 


slow-motion 


important application is in 


movies of destructive resonances in vibra 


tion tests, where the camera teams with 
auxiliary stroboscopic equipment to make 
movies of events as fast as 10,000 cps 


Chadwick-Helmuth Co 
CIRCLE NO. 452 


Complex Ratio Bridge 

\ 2-color, 4-page brochure introduces a 
complex ratio bridge that measures both 
ratios 


tech 


quadrature voltage 
Text 


detailed circuitry de 


in-phase and 


with high accuracy includes 
nical specifications 
scription, and a simplified block diagram 
is obtained with only 
reference. Gertsch Products, Inc 


CIRCLE NO. 453 


Excellent sensitivity 


a 2-volt 





GROUND 
OPERATIONS 
ENGINEER 


EDUCATION—Minimum B.S. Aer 
nautical, Mechanical, Electrical 
EXPERIENCE Minimum 5 
Flight Test planning, operations or 
testing. Experience may be civilian or 
military 
DUTIES—1 
f proposed 
test aircraft 
sequencing 
availability 
manpower 


2. Prepare and release work sheets to 


year 


Coordinate the planning 
tests (i.e. availability of 
test equipment, priority 
requirements of the test 
f production facilities and 


accomplish the preparation of aircraft 
for test (i.e. direct the instrumentation 
r modification of the aircraft, coordi 
nate weight and C.G. changes, coordi 
nate changes in the aircraft with crew 
and maintain history of test craft.) 

3. Be present in radio room during 
flight to answer questions and make 
recommendations to the flight crew 
and attend post-flight meetings to in- 
sure completion of all items for test, 
and proper follow-up on failures, or 
unsatisfactory conditions on_ instru 
mentation, controls, systems, or equip- 
ment 

4. Review, coordinate and 
bailed aircraft for re-delivery. 
Equal job opportunities for all quali- 
fied applicants. For complete informa- 
tion write in confidence to Mr. Melvin 
Vobach, Dept. 007, Boeing Airplane 
Co., Wichita 1, Kansas. 


BOEING WICHITA 


prepare 





| 
| 














[a “Four-Ways 
Now Better” 
THERMOCOUPLE™*+, 


1. Response time of less 
than 10 microseconds! 
Maximum continuous 
service temperature 

ary rote qn of over 2000 F 
uses thin 3. Operating pres 
flat ribbon sure 


50,000 psi! 
V 4. Sensing tip 


range to 
thermocouple 

and mica 
nsulation of 
0002 
thickness. Oper 


wires 


ncnes as unin 
ited life! 
ational under ex 
tremely h gn ve 
ocity and pressure 
conaitions 
BS AVAILABLE IN 
ALL STANDARD 
THERMOCOU 
PLE ELE 
MENTS 


For complete 
details and data on 
other models write 


NANMAC CORPORATION (“6 
pox NOIAN HEAD MARYANO | (imme 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





ANY 
LIQUID 











Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 
463 GETTY AVE., PATERSON,N. J. 
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Abstracts on Cards 


Leaflet describes a new technical ab 


stracting service for solid-state physicists 


and electronics engineers. Abstracts of 


papers on theory, production, and use of 


solid-state devices are printed on 3 x 5 
index cards to provide cumulative, multi 
ple-entry index to such literature. Approx 
5000 cards to be supplied in first vear of 
Communications 


CIRCLE NO. 454 


publication. Cambridge 


Corporation 


High-Density Delay Lines 

An informative, booklet de 
advantages, disadvantages, and 
different 
Included are high 


18-page 
scribes the 
limitations of all the tvpes of 


delay lines available 


density, lumped-constant, distributed-con 


stant, magnetostrictive, and ultrasonic de 
lav lines. Valor Instruments, Inc 


CIRCLE NO. 455 


Digital Data Plotting 
‘Dataplotter,” a dig 


instrument 


Brochure describes 


ital, data-reduction plotting 


its accessories, and advantages. Unit al 


ready has proven its effectiveness and 


versatility in government Statistical de 


partments, aircraft test installations, and 


design engineering groups. Electronic As 


CIRCLE NO. 456 


sociates, Inc 


Outdoor Camera Housing 


Specification sheet describes weather 


proof enclosures for industrial TV cam 


eras. Housing features include’ built-in 


blower, filtered-air intake, built-in heating 


element, thermostat control, rugged con 


struction, sun shield, and optional wind 
Dage Television 


CIRCLE NO. 457 


shield washer and wiper 


Division 


50g PSIA Transducer 


Specification sheet describes a high-vi 


bration-type absolute-pressure transducer 


that is available in ten standard ranges 
from 0-600 to 0-5000 psia. Formerly rated 
at 35g’s, the transducers have been found 
by recent tests to be worthy of reclassifica 
tion to 50g’s. Bourns, In¢ 


CIRCLE NO. 458 


Valves and Controls 

Large, spiral-bound catalog covers com 
plete line of plumbing, heating, and in 
dustrial-control valves. Pressure-reducing, 
relief, and vacuum valves with streamers, 


filters, and other accessories are included 
Engineering-data section featured. A. W 


Cash Valve Mfg. Corp. CIRCLE NO. 459 


Mechanical Vacuum Pumps 
Bulletin describes a line of mechanical 

vacuum pumps featuring high pumping 

speed, low ultimate pressure, air cooling, 

vibration-free operation, etc. Pump selec 

tion and oil-filter-system sections are in 

cluded. Consolidated Vacuum Corp 

CIRCLE NO. 460 


naan NEW 
SONOGEN ” LGT-40 


half-gallon Ultrasonic Cleaner 


Self-contained, rugged, transistorized, 
temperature-stabilized. All stainless 
steel. Removable tank. 120W 110VAC 
input — 40W (80W peak) RF output 
14” x 7” x 13” overall height. Nation 
wide factory-trained service organiza 
tion. Ask for Bulletin $-600. 


Since 1946 


B ee 


ULTRASONIC CORPORATION 


10 BROWN HOUSE RD. @ STAMFORD @ CONN. 
CIRCLE NO. 106 ON PACE 83 
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magnetic reluctance 
PRESSURE 
TRANSDUCER 


Ranges: 0.1 to 500 psi — Gage or 

Differential. 

Pressure Media: Corrosive liquids or 
gases, both sides. 

Withstands Extreme Overpressure. 

High Natural Frequency for dynamic 
response. 

PACE's Model P7 Transducers are de 
signed for low and medium pressure 
measurements of laboratory accuracy in 
aircraft and missile flight and ground 
test applications. 


PACE 


companys 


See eeweeeceooooseeeseeeeesoeseeeeoesesossoccesocssceececececesessosscosd 


neineering 
3035 Soticoy Street 


North Hollywood, California 
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—¢* INSTRUMENT FIELD ENGINEER FOR IN-PLANT 
INSTRUMENT CALIBRATION 
classified ENGINEERS Engineer or technician experienced in check- 


ing and calibration of electrical instruments 
and test apparatus, preferably as used in elec 
plants. Permanent, full 


~-~ = 

advertising : | . tie ‘wire and cable planta” Permanent, 
We can offer you challenging posi- a 
tions in development and project de- Send resume and salary requirement to Box 

sign if you are an Electrical Engineer we TN, 0/0 ES Soman 
with a minimum of five years of ex- 
perience in petroleum or chemical 
REPRESENTATIVES WANTED process instrumentation. Applicants 

must have a thorough knowledge of 
cine a - electronics with some evidence of INSTRUMENT REPAIRMAN 
P NTATIVES WA . Manufacturer o ia -reative ahiliry oe) . 

creative ability. These positions offer 
h Control! Valves, P /Temperature Reg- ° “ons : : 
phragm Control Valves, Pressure/Temperature Reg excellent benefit plans plus a salary with industrial maintenance experience 


ulators and Liquid Level Controllers desires repre- : ie 5 
sentatives on an exclusive basis in the following commensurate with the training and on variety of pneumatic instruments. 
Cities: Milwaukee, Chicago and Tulsa. Also the experience of the applicants. Please Knowledge of electronics helpful. Age 


States of North and South Dakota. Write Box 2143, submit resume of training pe . 
balsas pe le S 25-45. Rate $2.60 to $2.91 with differ- 
ential for shift work. Also liberal bene- 


Mr. R. S. Asbur fits in new industry. 
INSTRUMENT ENGINEER nd ieee 

with outstanding qualifications needed P.O. B 341 NATIONAL ANILINE DIVISION 

go ona ALLIED CHEMICAL CORPORATION 


to fill position in es — 
located in Western Colorado en ses 
RS Baton Rouge, Louisiana P.0. BOX 831, HOPEWELL, VIRGINIA 


Union Carbide Nuclear Company 
Division of Union Carbide Corporation 


ened tendllan, Celene INSTRUMENT 
ENGINEERS x BUYER 
Instrumentation INSTRUMENTS 


° Openings for instrument engineers in 
Engineer expanding instrument department of 
Nationally known multi-plant — plant located in Central Leading mfr. of automatic control sys- 
chemical organization has an ' tems is seeking a man experienced in 
opening On its central engineering buying pneumatic or electrical instru- 
staff for an individual capable of ments for process control application 
planning and supervising the in- Should have basic knowledge of in 

stallation and/or modification of strument field 
Growth potential with a medium sized 
































Graduate engineers with 1-5 years 
experience in selection, application, 
and maintenance of chemical process 
instrumentation 


both pneumatic and electrical bel Send resume, including salary in- n 
tems. Should have an engineering f . ‘ company. Suburban Chicago location 
. formation. Replies confidential - 
degree and a minimum of 10 years Send resume to Mr. W. A. Wecker 
Personnel Director, for full details 


of diversified plant instrumenta- 


tion experience, particularly re- U. S. INDUSTRIAL 
lating to the chemical processing CHEMICALS CO PANELLIT 
field. : . 7401 N. Hamlin Avenue 
Excellent benefits and working Division of Skokie, Ilinoi 
conditions. Please send complete ; a : —— 
resume to Box 2144, c/o ISA National Distillers & Chemical Corp 
99 Park Avenue New York 16, N. Y. 


Journal. 
TEST 


ELECTRICAL Plan Your Future With Us OPERATIONS 


ENGINEER Experienced in Instrument Control Systems? EDUCATION — Minimum B. S. Aero 
; ve autical, Mechanical, Electrical 

ee Advancement slow in your present position? a M so 
EDUCATION — B. S. degree in Elec- EXPERIENCE = fone 
trical, Mechanical or Aeronautical It’s time you knew about us! Flight Test programs planning, opera 
Engineering tions or interpretation. Experience may 
EXPERIENCE Minimum of four Our services include start to finish engi ~ — "" oe « die nies te 
years electronic instrumentation and neering of automatic contro! systems for U ~ spre - tone A 
testing experience with technical writ- the process industries. You can assume accordance with the test data require- 
pene th systems engineering responsibilities for ments, point out hazardous conditions 

- C oy studies and evaluation of a customers’ in or impossible test conditions in a pro- 
DUTIES lan, design and develop strumentation requirements. Other areas posed flight test, determine the test 
instrumentation. Monitor the installa- include field coordination of equipment will produce the desired information 
tion “ tne test a methods of installation, inspection and start-up and and determine method of data reduc- 
ecording such as electronic tracking maintenance of instrumentation systems tion to provide results 
components and evaluating the test Opportunities for all levels of engineering 2. Monitor flight by radio and tele 
jata on such tests as measurement of talent in the above areas meter to give assistance to the flight 
surface temperatures, heat tr 2r CO- > ec 2 
— S ansfer co bile eink a aude i6 tibia ent crew during the flight and screen re 

icients, pressure vibrations and ac contrel engineers, technicions, and date sulting data to determine whether a 
celeration strains as related to new ; ‘ flight is satisfactory 
nbd teks y handling and computing experts > - . 
product airframe design and testing 3. Report the progress of a test, how 
New type vehicles in the planning, Send complete resume to Mr. W. A. Wecker it is accomplished, analysis of test re- 
research and development of new type Personnel Director to learn more about sults and recommend changes addi 
instrumentation your future with us. We offer top salaries tions or deviations to improve a test 

; for proven abilities, suburban Chicago lo ‘ _ ' 
Equal job opportunities for all quali silted an Maid anniiienna program 
fied applicants. For complete informa- , «s Equal job opportunities for all quali- 
tion write in confidence to Mr. Melvin fied applicants. For complete informa 
Vobach, Dept. 007, Boeing Airplane PANELLIT SERVICE CORPORATION tion write in confidence to Mr. Melvin 
Co., Wichita 1, Kansas Vobach, Dept. 007, Boeing Airplane 
7401 N. HAMLIN AVENUE Co.. Wichite 1, Keness 


BOEING WICHITA SKOKIE, ILLINOIS BOEING WICHITA 
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PROCESS CONTROL ENGINEER--Ex- 
cellent opportunity for experienced 
engineer in development and appli- 
cation of automatic controls to petro- 
leum refining processes Applicant 
should be chemical engineer with elec- 
tronic experience or electronics engi- 
neer with process experience. Send 
resume to: 


Personnel Manager 
UNIVERS AL OIL PRODUCTS 
COMPANY 
30 Algonquin Road 
Des Plaines, Illinois 








INSTRUMENT 
ENGINEERS 


Responsible positions for graduate 
Chemical, Mechanical, Electrical 
engineers experienced in pneumat- 
ic and/or electronic instrumenta- 
tion in the petroleum, chemical or 
power fields. Must be capable of 
supervising instrument engineering 
on large projects; instrument ap- 
plication, specifications, installa- 
tion, panel and console design, etc. 
Liberal relocation allowances to 
San Francisco for you and your 
family. 

Send confidential resume to: 
George |. Copeland 
Manager of Personnel 
Personal interviews will be ar- 
ranged for qualified candidates. 


BECHTEL 
CORPORATION 


220 Montgomery Street 
San Francisco, California 








TEACHING POSITION in Mechanical 
Engineering Department with special 
interest in Industrial Process Controls 
Must have strong interest & Compe- 
tence in developing Process controls 
Laboratory. Masters Degree teaching & 
Industrial experience.” Write to S 
Brooks Walton, Head, Mechanical En 
gineering Department, San Jose State 
College, San Jose, California. 











PROFESSIONAL 
LISTING 


Professional Listing and listing of consulting 
services (12 or 6 Times only) available in standard 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 

12 times within 12-month period 

Cost per monthly insertion $9.00 
6 times within 6-month period 

»st per monthly insertion $10.00 





RECORDING CHARTS 


Now you can supply all your ular and 

strip recording chart needs from one source 
save time, money and paper work. Send 

for newly revised Stock List and Catalog 


TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, New York 


new literature 





Subcarrier Oscillator 

Technical data sheet describes a com 
pletely solid-state, telemetering-band oscil 
lator incorporating electronic commuta 
tion and a single multi-input amplifier 
Oscillator is designed to handle any num 
ber of required input-transducer signals 


Solidtronics Div CIRCLE NO. 461 


Automation & Management 

\ management-oriented, 16-page, bul 
letin discusses the technology, equipment 
and economics of automation. It assesses 
the current state of the art, summarizes 
the need for automation, and provides 
information on: process control, comput 
ing, instrumentation, numerical machine 
and communications 


CIRCLE NO. 462 


control, sensing, 


General Electric Co 


Industrial X-Ray Units 
A 12-page booklet contains engineering 
X-ray 


test units for radiography and fluoroscopy 


facts and specifications on many 

Data are given on auxiliary equipment 

such as tube stands, hydraulic tube carts 

pedestal and telescopic overhead mount 

ings, etc. Philips Electronic Instruments 
CIRCLE NO. 468 


Test Instruments 

\ 16-page catalog contains illustrations 
and brief description of 77 testers grouped 
under the following headings: abrasion 
testers; biological & scientific equipment 
production 


flammability —ignition tester 


control, and research equipment; thermal 
conductivity dielectric units; and thick 


ness, compression, and recovery gages 
Custom Scientific Instruments, Inc 


CIRCLE NO. 464 


Flow Tubes 
Bulletin 


ment-type flow tubes for metering petro 


describes new-design weld 
leum, chemicals, gases, steam, and othe 
process fluids at low or high pressures 
and temperatures. Flow tube sizes range 
from | to over 120 inches in a variety of 
metals. B-I-F Industries, Inc. CIRCLE 465 


Bin Level Indicator 
Data sheet describes two w Bin-\ 

level indicators with flexib shafts. A 
continual problem for companies using 
large bulk bins for storage is the unreli 
able level control resulting from material 
buildup along the sides of the bins. Thes« 
indicators assure control at any desired 


level. Convair CIRCLE NO. 466 
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CONFERENCE CALENDAR 





JULY 1960 


July 11-29—Summer Course in Process 
Control Theory, Case Institute of 
Technology. Contact: Dr. D. P. Eck- 
man, Academic Director, Process Con- 
trol Theory Course, Case Institute of 
Technology, University Circle, Cleve- 
land 6, Ohio 


July 21-27—3rd International Conference 
on Medical Electronics, London, Eng- 
land. Contact: Conference Secretariat 
The Institution of Electric al Engineers 
Savoy Place, London, W.C.2, England 


AUGUST 1960 


August 1-4—SPIE 5th Annual Technical 
Symposium and Exhiborama of Equip- 
ment, Los Angeles, Calif. Sponsor: So- 
ciety of Photographic Instrumentation 
Engineers. Contact: SPIE, P. O. Box 
288, Redondo Beach, Calif 


August 2-5—Gas Chromatography Short 
Course, University of California, Los 
Angeles. Sponsor: Physical Sciences 
Extension and Engineering Extension, 
UCLA. Contact: H. L. Tallman, Physi- 
cal Sciences Extension, Room 6501 En- 
gineering Bldg. II, UCLA, Los Angeles 
24, Calif. 


August 23-26—Western Electronic Show 
and Convention, Los Angeles, Calif 
Sponsors: IRE and WEMA. Contact 
WESCON, 1435 South La Cienga Blvd., 
Los Angeles 35, California 


August 29-31—Gas Measurement Short 
Course, West Virginia University, Mor- 
gantown, W. Va. Contact: Prof. R. E 
Hanna, University of West Virginia 
Morgantown, W. Va 


SEPTEMBER 1960 


*%xSeptember 7-9—Joint Automatic Control 
Conference, MIT, Cambridge, Mass. 
Don msors: AIEE, ASME, AIChE, IRE, 

A. Contact: Dr. James Morley, John 
Hopkins U., Baltimore, Md. 


September 12-23 — Summer Conference 
Course on Fundamental Principles of 
Nondestructive Testing. Ohio State 
University, Columbus, hio. Contact 
Prof. Roy B. McCauley, Dept. of Weld- 
ing Engineering, 190 West 19th Ave., 
Ohio State University, Columbus 10 

hio. 


September 14-15 Fourth Annual Joint 
Military-Industrial Electronic Test 
Equipment Symposium, Chicago, II 
Sponsors: Office of the Director of 
Defense Research and Engineering and 
Department of the Army Signal Corps 
Contact: S. I. Cohn, Armour Research 
— 10 West 35th St., Chicago 


September 19-21-1960 National Symposium 
on Space Electronics and Telemetry 
Washington, D. C. Sponsor: IRE. Con- 
tact: IRE, 1 East 79 St., N. Y. 21, N. Y 


*xSeptember 26-30—ISA Instrument-Auto- 
mation 15th Annual Conference and 
Exhibit, New York Coliseum, New 
York City. Contact: William Kushnick, 
Executive Director, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


*Denotes ISA Sponsored or Participating Meeting 


OCTOBER 1960 


w%October 4-7—10th Annual Instrument 
Symposium and Research Equipment 
Exhibit, National Institutes of Health, 
Bethesda, Md. Sponsors: Washington 
Sections ISA, AACC, ACS, SAB, SEBM 
Contact: Dr. Herman C a 
Agricultural Research Center 
Department of Agriculture, Beltsville, 
Md 


October 93-14—1960 Fall General Meeting of 
American Institute of Electrical Engi- 
neers, New York . 4 Contact 
Clarke S. Dilkes, Director 
Burroughs Corp Center 
Paoli, Pennsylvania 


Associate 
Research 


October 10-12—National Electronics 
ference, Hotel Sherman, Chicago 
Contact: Prof. Thomas F. Jones 
Program Chairman, School of Elec- 
trical Engineering, Purdue University, 
Lafayette, Indiana 


October 12-14—4th Conference on Analyti- 
cal Chemistry in Nuclear Reactor 
Technology, Ist Conference on Nuclear 
Reactor Chemistry, Gatlinburg, Tenn 
Sponsor: Oak Ridge National Lab 
Contact: C. D. Susano, Oak Ridge Na- 
tional Lab., P. O. Box Y, Oak Ridge, 
Tenn. 


*% October 31-November 2 — 13th Annual 
Conference on Electronic Techniques 
in Medicine and Biology, Sheraton 
Park Hotel. Washington, D. C. Spon- 
sors: IRE, ISA, AIEE. Contact: R 
L. Bowman, National Heart Institute, 
Bethesda 14, Maryland 


NOVEMBER 1960 


November 15-16—12th Annual Mid-America 
Electronics Conference, Kansas City, 
Mo. Sponsor: IRE. Contact: L. R. Criss- 
man, Trans World Airlines, 10 Richards 
Rd., Kansas City, Mo. 


JANUARY 1961 


*xJanuary 16-19—ISA Instrument Automa- 
tion Winter Conference and Exhibit. 
Kiel Auditorium, St. Louis, Missouri. 
Contact: William H. Kushnick, Execu- 
tive Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


MARCH 1961 


*March 27-31—ISA Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Colum- 
bus, Ohio. Sponsors: ISA, AIP, NBS 
Contact: Director of Technical and 
Educational Services, ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa 


APRIL 1961 


* April 17-19—7th ISA Symposium on In- 
strumental Methods of Analysis, Hous- 
ton, Texas. Contact: Director, Tech- 
nical and Educational Services, ISA 
313 6th Ave., Pittsburgh 22, Pa 


MAY 1961 


*May 1-4—7th ISA Aero-Space Instrumen- 
tation Symposium, Ft. Worth, Texas 
Contact: W. J. Gabriel, Convair Divi 
sion, General Dynamics, Fort Worth 
Texas 


*May 8-10—4th ISA Power Instrumenta- 
tion Symposium, Chicago, Hl. Contact 
Director, Technical and Educational 
Services, ISA, 313 6th Ave., Pittsburgh 
22, Pa 


*May 22-24—l10th National Telemetering 
Conference, Chicago Ill Sponsors 
ISA, AIEE, ARS, IAS, IRE. Contact 
Director of Technical and Educational 
Services, ISA, 313 6th Ave., Pittsburgh 
22, Pa 


*%May 10-12—2nd Pulp and Paper Ins1tru- 
mentation owe Appleton, Wisc 
Sponsors: A and TAPPI. Contact 
Director, Technical and Educational 
1 ee ISA, 313 6th Ave., Pittsburgh 
22, Pa 


JUNE 1961 


*xJune 5-8 — ISA Instrument-Automation 
Summer Conference and Exhibit, 
Queen Elizabeth Hall, Toronto, Onta- 
rio, Canada. Contact: William H. Kush- 
nick, Executive Director, ISA, 313 6th 
Ave., Pittsburgh 22, Pa 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, East Lansing, Michigan. Contact 
Director, Technical and Educational 

Services, ISA, 313 6th Ave., Pittsburgh 
a 


22, 
SEPTEMBER 1961 


*xSeptember 11-15—ISA Instrument Auto- 
mation Conference and Exhibit and 
16th Annual Members Meeting. Sports 
Arena, Los Angeles, Calif. Contact: 
William H. Kushnick, Executive Di- 
poctse. ISA, 313 6th Ave., Pittsburgh 

» Fa. 


MARCH 1962 


*& March 26-28—ISA Instrument-Automation 
Spring Conference and Exhibit, Mem- 
orial Auditorium, Dallas, Texas. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


JUNE 1962 


*xJune 11-14—ISA Instrument Automation 
Summer Conference and Exhibit, Con- 
vention Hall, Seattle, Washington. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


SEPTEMBER 1962 


a 7 16-13 — ISA Instrument-Auto- 


mation ference and Exhibit and 

17th Annual Members Meeting. Public 

Auditorium, Cleveland, Ohio. Contact 

William H. Kushnick, Executive Di- 

roots. ISA, 313 6th Ave., Pittsburgh 
° a. 


SEPTEMBER 1963 


*xSeptember 23-27—ISA Instrument-Auto- 
mation Conference and Exhibit and 
18th Annual Me rs Meeting, Con- 
vention Hall, Philadelphia, . Con- 
tact: William H. Kushnick, Executive 
eer. ISA, 313 6th Ave., Pittsburgh 

, Pa. 


SEPTEMBER 1965 


*xSeptember 27-October 1—ISA Instrument 
utomaiion Conference and Exhibit 
and 20th Annual Members Meeting, 
Exposition Center, Chicago, ll. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 





LAST CALL FOR 


ISA Instrument-Automation Conference and Exhibit and 15th Annual Members Meeting 
New York City, September 26-30 


Joint Automatic Control Conference, Massachusetts Institute of Technology, Cambridge, Mass., 


September 7-9 
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“Best valves we ever found 
for tight shutoff on our 
maleic acid lines” says 
Instrument Foreman of 
a well-known mid-west 


chemical plant. 


YOU CAN COUNT ON 


FOR TIGHT SHUTOFF 


Major chemical companies have switched to Conoflow 
Series LB Control Valves because they provide absolute 
tight shutoff, regardless of operating variables. Tight shutoff 
prevents waste of costly liquids and gases... insures pre- 


cise process control. 


The answer is the single-seated body and the powerful 
cylinder actuator of the LB Valve. This integrated body- 
actuator design allows for leak-proof shutoff not possible with 


double-seated valves. 


An added feature of the LB Valve is much lower all-around 
maintenance costs. Body separates easily at seat ring for tear 
down and inspection. Fewer replacement parts mean sub- 
stantial inventory savings. Streamlined body contours and 
extra thick walls assure longer life in 
corrosive and erosive services. Also, 
when it comes to special alloys... 
type 316 Stainless steel, Hastelloys, 
Monel, Nickel, Everdur, etc., the 
single-seated LB Valve offers a sub- 


stantial initial cost advantage over 
Phone your nearest 
Conoflow representative 
standards, your overall cost is much (located in principal 
less for a Conoflow Series LB Valve. cities), or write to Conoflow 
Corporation, 2100 Arch 
Alsoavailablewithsturdy If you are not already a user, try a —_ Philadelphia 3, Pa. 
handwheel actuators for ’ . or Bulletin LB-3-1. co 
precise manual control Conoflow LB Control Valve... and Ses “Or.cy, = 
, OR CONTRO, VALVES 
let it prove itself. 


double-seated construction. By all 





CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 


CIRCLE NO. 117 ON PAGE 83 











ELECTROHYDRAULIC 
ARC FURNACE 
CONTROL 






SHORTER MELT TIME 
Electrode speeds up to 30 
nd stal 


lds 


INITIAL COST REDUCED 
50%. Many components necessary 


rectifier s 


MINIMUM MAINTENANCE 
se hvdr ] vlinders eliminate ib] 
intenance o1 
ft control | 
PERFORMANCE GUARANTEE 
fr the suy r of the most reliable cont: 


Ppa 
Or juarte! ra 


PROVED SUPERIORITY 


the experience of leaders in high 

ilty metals, who are 

etition with GPE electr 
re furnace Your GPI 


st of installation 


Write for descriptive literature 


GPE 


GPE 


Controls, Inc. 


¢ 











